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IMTRODUCTIC^ 

The  System  Guide  provides  an  overall  reference  for  Data 
Logger  installation  and  operation.  It  accomplishes  this 
in  two  ways: 

o The  System  Guide  is  just  that  — a guide  to  using 
the  2280  as  a data  logging  system.  The  guide 
discusses  what  you  can  do,  which  option  assemblies 
you  need  for  each  task,  and  how  to  go  about 
accomplishing  those  tasks. 

For  example,  temperature  measurement  with  an  RTD 
is  a data  measurement  capability  of  the  2280.  The 
System  Guide  identifies  the  various  combinations 
of  optional  assemblies  required  to  make  RTD 
temperature  measurements . The  guide  tells  you  how 
to  install  and  test  each  assembly.  Finally,  the 
System  Guide  uses  programming  descriptions  and 
application  examples  in  demonstrating  how  to  make 
RTD  measurements.  Each  data  logging  measurement 
function  is  described  in  this  comprehensive 
fashion. 

o The  System  Guide  is  also  a reference  manual.  The 
installation  process  ranges  from  identifying  the 
desired  measurement  or  output  function  to  seeing 
the  results.  And  each  step  of  this  process  is 
distinctly  identified  for  ease  of  reference. 
General  information  can  be  found  early  on  in  the 
manual.  Descriptive  and  installation  information 
can  be  found  for  the  2280  mainframe  and  for  each 
option  assembly.  And  information  on  each  data 
logging  measurement  or  output  function  can  be 
directly  accessed.  The  System  Guide  allows  you  to 
conveniently  look  up  only  the  information  you 
need. 
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The  System  Guide  concentrates  on  hardware  installation. 
It  accomplishes  this  in  three  ways: 

o It  identifies  the  data  logging  measurement  or 
output  function  appropriate  for  a given  problem. 

o It  explains  installation  of  the  2280  hardware 
required  to  solve  the  problem. 

o It  provides  a verification  of  correct 
installation. 

Installation  of  the  2280  Series  Data  Logger  is  carried 
out  on  two  levels.  The  first  level  involves  the  2280 
rrainframe  and  is  dealt  with  in  a separate  section.  The 
second  level  of  installation  involves  physical  mounting 
and  electrical  connection  of  the  optional  assemblies. 
These  options  constitute  circuit  cards  that,  when 
inserted  into  the  mainframe,  become  an  integral  part  of 
the  data  logger.  Each  option  (or  combination  of 
options)  provides  the  hardware  required  for  a specific 
data  logging  measurement  or  output  function.  The  2281 A 
Extender  Chassis  permits  the  installation  of  additional 
option  assemblies.  Since  these  optional  assemblies  are 
more  frequently  configured  than  the  mainframe,  a 
separate  section  is  devoted  to  their  installation 
instructions.  Each  option  assembly  subsection  is 
numerically  indexed  by  option  number. 

The  System  Guide  is  not  a complete  "how  to  use  it" 
manual.  A wide  range  of  data  logging  measurement  and 
output  techniques  can  be  called  upon  for  each  hardware 
configuration.  Documentation  of  so  many  possible 
programming  and  operating  techniques  requires  a 
separate  manual  — the  User  Guide. 

The  User  Guide  orchestrates  any  2280  measurement  or 
output  function.  It  provides  complete  programming  and 
operating  information.  It  can  be  as  much  as  a full 
tutorial  or  as  little  as  a quick  reference  guide. 


1-3 


ORGANIZATION 


Section  1 How  to  Use  This  Manual 

Describes  the  System  Guide  contents  and  how  to  use 
them.  Also  discusses  organization  of  the  manual  ' 
set  and  common  notation  found  throughout . 

Section  2 Data  Logging  Applications 

This  section  acts  as  a road  map  to  the  rest  of  the 
System  Guide.  It  provides  an  overview  of  2280 
capabilities.  It  identifies  data  logging 
measur orient  and  output  functions  and  their 
applicability  in  the  data  logging  environment. 

Each  function  is  covered  separately  later  in  the 
System  Guide. 

Section  3 Installation  - The  Mainframe 

This  section  takes  the  user  from  unpacking  through 
installation  verification  testing  of  the  Data 
Logger  mainframe.  It  includes  descriptions  of 
operator  maintenance. 

Section  4 Installation  - Options  and  Accessories 

This  section  includes  complete  information  for 
installing  and  verifying  operation  of  each 
optional  assembly.  Each  option  is  treated  as  a 
discrete  subsection,  numerically  indexed  by- 
option  number.  Often,  multiple  options  are 
required  for  a single  data  logging  measurement  or 
output  function.  In  such  cases,  this  section 
serves  to  verify  correct  hardware  installation 
only?  the  applicable  data  logging  function 
description  (later  in  the  System  Guide)  provides  a 
verification  test  for  the  complete  installation. 
Specifications  are  provided  in  the  Appendices . 
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Section  5 Applications 

Each  of  the  following  subsections  describes  a type 
of  data  logging  measurement  or  output  function. 
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5e 

5f 


Section  6 


Temperature  Measurement 
Voltage  Measurement 
Current  Measurement 
Resistance  Measurement 
Frequency  Measurement 
Totalizing  Measur orient 
Strain  Measurement 
Status/Data  Inputs 
Status  Outputs 
Analog  Output 
Appendices 
o Glossary 

o Sales  and  Service  Centers 

o ASCII/ IEEE-4 88  Character  Set 
o 2280B  > 2285B  Differences 

o 2280B  > 2280A  Differences 

o Connector  Pinouts/Switch  Settings 
o System  Specifications 

o Cartridge  Tape  Handling 

o Cartridge  Tape  Format 

o Memory  Usage 

Index 


1-5 


1/The  2280  Series  Data  Loggers 


THE  2280  SERIES  DATA  LOGGERS 

The  System  Guide  provides  comprehensive  documentation 
for  all  2280  Series  Data  Loggers.  The  main  body  of  this 
manual  specifically  documents  the  228 OB  Data  Logger. 
Most  of  this  information  also  applies  to  the  2280A  and 
2285B  Data  Loggers.  Differing  descriptions  are 
presented  in  the  appendices; 

o 2285B  Differences;  Appendix  6d 

o 2280A  Differences:  Appendix  6e 

HOW  TO  USE  THE  MANUAL  SET 

User  Guide 

This  book  describes  the  Data  Logger  from  top  to  bottom. 
A beginner  could  use  it  as  a complete  course  in 
programming  the  data  logger  in  a data  acquisition 
system,  whereas  a more  experienced  user  would  probably 
only  need  parts  of  it  for  orientation  and  quick 
reference.  An.  untrained  operator  will  find  all  of  the 
basics  here  as  well. 

System  Guide 

This  guide  describes  all  aspects  of  2280  installation 
in  a data  logging  system.  The  guide  serves  as  a 
complete  course  in  defining  the  user 8 s data  logging 
measurement  and  output  functions,  identifying  system 
requirements,  making  the  necessary  hardware 
connections,  and  verifying  correct  operation.  An 
inexperienced  user  may  need  all  of  this  information  to 
get  the  Data  Logger  up  and  running.  A user  already 
familiar  with  data  logging  nay  only  need  incidental 
reference  to  this  information.  In  either  case,  each 
element  of  the  installation  process  is  easily 
accessible  and  fully  referenced. 
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Service  Manual 

The  Service  Manual  is  primarily  a maintenance  guide  to 
the  instrument.  The  manual  covers  theory  of  operation 
for  mainframe  and  option  assemblies,  general 
maintenance  and  cleaning,  performance  testing, 
calibration,  troubleshooting,  and  repair.  Parts  lists 
and  schematic  diagrams  are  also  included. 

NOTATION  CONVENTIONS 

Generally,  the  instrument  is  referred  to  as  the  2280 
Series  Data  Logger.  The  term  2280  is  also  frequently 
used  for  brevity.  Either  term  is  an  all-encompassing 
reference  to  the  2280B,  2285B,  and  2280A.  Differences 
among  these  three  models  are  defined  in  the  Appendices 
to  this  manual.  ■ 

The  Data  Logger  uses  literal  notation  for  keyboard 
entries.  Therefore,  programming  examples  found  in  this 
manual  are  presented  exactly  as  they  should  be  entered 
from  the  keyboard. 

Some  notation  conventions  are  used  to  identify  and 
differentiate  a keyboard  entry.  Parts  of  these 
conventions  are  not  actually  used  in  the  keyboard 
entry. 

(xxx)  Indicates  a required  input  of  your  choice. 

For  example,  "NOT  (operand) " specifies  an 
inversion  of  the  logical  value  of  the  operand 
in  parentheses.  Any  operand  can  be  specified. 

XXX  Means  to  type  the  name  of  the  input  exactly 

as  shown.  For  example,  "TIME"  requests  the 
elapsed  time  since  the  start  of  scanning. 

<xxx>  Refers  to  certain  2280  display  or  printer 
indications. 
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INTRODUCTION 

This  section  acts  as  a road  nap,  linking  the  concept  of 
data  logging  with  the  set-up  and  operating  information 
found  elsewhere  in  this  guide  and  in  the  User  Guide.  If 
you  are  already  acquainted  with  the  2280  data  logging 
system,  this  section  may  not  produce  any  revelations. 

If  you  are  new  to  the  2280,  reading  this  section  does 
provide  a useful  overview. 

Data  Logging  Applications  take  you  from  the  general  to 
the  specific.  Why  would  you  want  to  use  a data  logging 
system?  What  can  a data  logging  system  do?  How  does  the 
2280  do  this?  What  kind  of  hardware  is  available  and 
how  do  you  configure  it?  And,  most  importantly,  how  do 
you  get  the  2280  to  do  something? 

DATA  DOGGING  SYSTEMS 

Precise  measurement  has  become  a cornerstone  of  modern 
technology.  For  example,  the  ability  to  measure  and 
control  ever  finer  machining  tolerances  allows  us  to 
create  the  optical  devices  necessary  to  produce  smaller 
and  smaller  microcircuits.  And  precise  temperature 
monitoring  allows  us  to  create  incredibly  tough  alloys, 
exotic  plastic  compounds,  and  durable  molded  products. 

Data  loggers  mke  these  precise  measurements . They  can 
make  a wide  variety  of  precise  measurements,  virtually 
simultaneously.  They  can  keep  a very  complete  record  of 
all  these  measurements.  They  can  test  at  different 
intervals,  at  different  places,  for  different  reasons. 
They  can  make  decisions  about  these  tests  and  change 
some  part  of  the  data  logging  environment  as  a result. 
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In  the  industrial  process  environment,  it  is  essential 
to  gather  complex  data  from  a variety  of  sources  and 
interpret  this  data  in  a meaningful  way.  In  the 
research  laboratory,  any  experiment  is  meaningless 
unless  the  resulting  data  can  be  collected.  We  need 
tools  to  collect  this  information.  Data  collection 
tools  can  range  from  a strip  of  litmus  paper,  to  a 
notebook,  to  a huge  mainframe  computer. 

The  Fluke  2280  Series  of  Data  Loggers  are  the  precision 
tools  for  the  job.  From  simple  data  collection  to 
fairly  complex  control  functions,  the  2280's  provide 
the  necessary  precision  for  both  industrial  process 
monitoring  and  research  tasks. 

The  data  logger  finds  its  best  use  simultaneously 
monitoring  several  channels  of  data  and  logging  the 
returned  values.  Each  channel  is  connected  to  some  type 
of  physical  transducer  such  as  a flowmeter, 
thermocouple,  strain  gauge,  or  RTD.  The  2280  can 
perform  scaling  or  data  conversion  functions  on  this 
raw  data  to  render  it  more  meaningful. 

For  example,  many  transducers  output  a voltage  or 
resistance  to  indicate  a physical  value  such  as 
foot-pounds  of  force  or  cubic  feet  per  minute. 

Collected  information  can  later  be  analyzed  to  pinpoint 
failure  causes,  generate  histograms  or  frequency 
distributions  of  various  recurring  phenomena,  or  to 
record  trie  performance  of  individual  specimens. 
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Almost  any  manufacturing  process,  for  example,  can 
require  some  form  of  continuous  quality  monitoring.  The 
2280  has  been  used  in  a tremendous  variety  of 
environments,  such  as  continuously  monitoring  autoclave 
temperature  in  sterilizing  pharmaceutical  products? 
comparing  signal  reproduction  characteristics  of 
digital  audio  disks  against  a reference  standard; 
recording  power  supply  performance  under  simulated 
forced-air  cooling  conditions?  and  recording  the 
performance  characteristics  of  helicopter- rotor 
air-speed  sensors. 

These  types  of  environments  have  several  features  in 
common.  They  all  require  programming  so  that  many 
channels  of  information  are  monitored,  read  frequently, 
and  checked  continually  and  simultaneously.  The  2280 
forms  the  heart  of  these  various  process-monitoring 
systems.  In  irany  instances  the  data  logger  is 
programmed  to  trigger  alarm  conditions  that  begin 
recording  data  performance  only  during  out-of-range 
operating  conditions. 

Research  applications,  such  as  automobile  performance 
tests,  are  also  appropriate  uses  of  a data  logger.  The 
2280  is  frequently  used  to  monitor  a variety  of  engine 
and  chassis  parameters  under  actual  road  conditions. 

Its  portability  (12V  dc  operation)  allows  it  to  be  used 
in  both)  unusual  and  demanding  environments.  In 
situations  similar  to  automobile  road  tests,  the  2280 
can  be  used  to  collect  real-time  data  under 
experimental  conditions  for  later  study  and  analysis 
with  data  processing  equipment. 
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THE  2280  SERIES  DATA  LOGGING  SYSTEM 

General 

The  2280  Series  Data  Logging  System  consists  of  a 
hardware  configuration  controlled  by  a menu-driven 
programming  and  operating  scheme.  The  hardware 
configuration  includes  a 2280  mainframe,  and  nay, 
depending  on  the  applications  being  supported,  include 
any  assortment  of  option  assemblies.  In  addition,  one 
or  more  2281A  Extender  Chassis  may  be  used  for  more 
remote  connections  to  the  data  logging  environment.  The 
programming  and  operating  scheme  involves  substantial 
pre-programmed  capabilities,  all  accessed  directly  from 
either  a front  panel  keyboard  or  a remote  controller. 

Distributed  System  Design 

The  2280  Series  Data  Logger  makes  use  of  a distributed 
system  design  that  allows  great  flexibility  in  hardware 
placement.  Any  of  the  serial  link  option  assemblies 
(and  respective  connector  assemblies)  can  be  installed 
in  a remote  2281A  Extender  Chassis.  The  2281A  can  be 
installed  up  to  1 kilometer  from  the  2280.  All 
measurements  and  conversions  can  be  completed  at  the 
remote  location,  with  serial  data  conminications 
occurring  over  a single  cable.  This  system  is  quite 
efficient:  external  measurement  wiring  is  minimized  and 
accurate  communication  in  electrically  noisy 
environments  is  assured. 

Figure  2-1  illustrates  the  distributed  system  concept. 
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Figure  2-1.  Distributed  System  Concept 
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Mainframe 

The  2280  mainframe  houses  the  keyboard,  printer,  power- 
supply,  and  memory  for  the  data  logger.  The  mainframe 
also  provides  space  for  the  optional  Cartridge  Tape 
Drive  and  Advanced  Math  Option.  Six  horizontal  slots 
are  provided  in  the  rear  panel  for  any  of  the  serial 
link  option  assemblies  and  their  respective  connectors. 
In  addition,  two  rear  panel  slots  are  available  for 
interface  option  assemblies.  Section  3 of  this  guide 
deals  with  mainframe  description  and  installation. 

Option  Assemblies 

The  use  of  option  assemblies  allows  for  a wide  range  of 
2280  configurations.  The  option  assemblies  slip  into 
position  easily  from  the  data  logger's  rear  panel. 
Installation  and  use  of  each  assembly  is  documented  in 
Section  4 of  this  guide.  The  options  can  be  categorized 
as  follows: 

o Serial  Link  Options:  circuit  cards  that  can  be 

installed  in  either  the  2280  Series  Data  Logger  or 
the  2281A  Extender  Chassis.  These  are  the  devices 
that  link  the  data  logging  environment  to  the  data 
logger . 

o Connector  Options:  modules  that  plug  on  to  serial 
link  options.  They  allow  for  wiring  connections 
and  routing  to  the  data  logging  environment. 

o Interface  Options:  circuit  cards  (installed 

vertically  from  the  2280  Series  rear  panel)  that 
tie  the  data  logger  to  an  external  controller  for 
remote  operations. 

o Other  Options:  an  Advanced  Math  Processor  and  a 
Cartridge  Tape  Drive  are  also  available. 
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SERIAL  LINK  OPTION  ASSEMBLIES 

o High  Performance  A/D  Converter  (2280A-161) 

The  High  Performance  A/D  Converter  (2280A-161) 
provides  high  accuracy  analog  to  digital 
conversion  of  scanner  input  voltages  or 
resistances.  At  least  one  A/D  Converter  must  be 
installed  in  the  2280  Series  Data  Logger  to 
provide  analog  measurement  capabilities. 

NOTE 

Scanners  must  be  located  immediately  below 
the  A/D  Converter  with  which  they  are 
associated.  A maximum  of  three  A/D 
Converters  is  allowed  in  any  one  2280  Series 
Data  Logger  or  2 281 A Extender  Chassis. 

o Thermocouple/DC  Volts  Scanner  (2280A-162) 

The  Thermocouple/DC  Volts  Scanner  (Option  -162)  is 
a plug-in,  one  microvolt,  20- channel  thermocouple 
and  multi-voltage  range  relay  scanner  contained  on 
a single  pcb. 


NOTE. 

A maximum  of  five  Thermocouple/DC  Volts 
Scanners  is  permitted  in  one  2280  Series 
Data  Logger  or  2281A  Extender  Chassis.  This 
scanner  accepts  a variety  of  analog  inputs, 
depending  on  the  type  of  connector  in  use: 

AC  Voltage  Connector  (160) , Current 
Connector  (171) , Isothermal  Connector  (175) , 
or  Voltage  Connector  (176)  . 
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o RTD/Res istance  Scanner  (2280B-163) 

The  RTD/Res istance  Scanner  provides  current 
excitation  and  resistance  measurement  for  20 
channels.  These  assemblies  are  intended  for 
applications  involving  RTD  or  resistance 
measurements . 


NOTE 

A maximum  of  five  RTD/Res  istance  Scanners  is 
permitted  in  one  2280  Series  Data  Logger  or 
2281A  Extender  Chassis. 

o Transducer  Excitation  Module  (2280A-164) 

The  Transducer  Excitation  Module  (2280A-164)  is 
used  to  energize  various  resistive  temperature 
transducers  with  an  excitation  current  or  voltage. 
It  is  used  in  conjunction  with  the  Transducer 
Excitation  Connector  (2280A-174)  and  a 
Theonocouple/DC  Volts  Scanner  (2280A-162)  with 
connector.  Together,  each  164/174  set  provides  20 
channels  of  excitation.  Each  group  of  four 
channels  can  be  configured  for  voltage  or  current 
output.  Current  output  is  used  for  most  resistance 
and  RTD  measurements.  Voltage  output  is  used  for 
strain  gage  measurements . 


The  Counter/Totalizer  (2280B-167)  allows  for  event 
counting  and  frequency  measurement  on  six  channels. 

NOTE 

A maximum  of  six  Counter /Totalizers  is 
allowed  in  one  2280  Series  Data  Logger  or 
2 281 A Extender  Chassis. 
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Digital  I/O  Assembly  (2280A-168) 

The  Digital  Input /Output  Assembly  allows  the  2280 
Series  Data  Logger  to  exchange  information  with  a 
digital  peripheral  device.  Four  types  of  data 
exchange  are  possible;  Alarm  or  Status  Output; 
Status  Input;  BCD  Input;  and  Binary  Input. 

NOTE 

A maximum  of  six  Digital  I/O  Assemblies  are 
allowed  in  either  a 2280  Series  Data  Logger 
or  a 2281A  Extender  Chassis.  This  option 
accommodates  the  Digital/ Status  Input 
Connector  (2280A-179)  or  the  Status  Output 
Connector  (2280A-169) . 

Analog  Output  (228 0B-170) 

Applications  involving  voltage  or  current  outputs 
require  the  Analog  Output  (2280B-17Q)  option 
assembly.  This  assembly  can  be  installed  in  either 
the  2280  mainframe  or  the  2281A  Extender  Chassis. 
Each  170  assembly  provides  four  independent  output 
channels. 


NOTE 

A maximum  of  six  Analog  Output  Options  are 
allowed  in  one  2280  Series  Data  Logger  or 
2281A  Extender  Chassis. 
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CONNECTOR  ASSEMBLIES 

Each  connector  asseinbly  attaches  to  the  rear  of  an. 
appropriate  serial  link  option  assembly,  allowing  for 
external  wiring  connections  and  routing. 

Connectors  Used  with  the  Themocouple/DC  Volts  Scanner 

Any  of  the  following  connector  assemblies  can  be 
attached  to  the  Thermocouple/DC  Volts  Scanners 

o AC  Voltage  Input  Connector  (2280A-160) 

The  AC  Voltage  Input  Connector  provides  terminal 
connections  for  20  inputs.  Of  these  20  channels, 
ten.  are  designated  for  ac  voltage  inputs.  The 
remaining  ten  are  designated  for  dc  voltage 
inputs.  The  AC  Voltage  Input  Connector  attaches  to 
the  Thermocouple/DC  Volts  Scanner.  The  connector 
can  be  installed  or  removed  without  removing  the 
scanner . 

o Current  Input  Connector  (2280A-171) 

The  Current  Input  Connector  provides  terminal 
connections  for  20  current  input  channels.  The 
Current  Input  Connector  attaches  to  the 
Thermocouple/DC  Volts  Scanner.  The  connector  can. 
be  installed  or  removed  without  removing  the 
scanner. 

o Isothermal  Input  Connector  (2280A-175) 

The  Isothermal  Input  Connector  contains  the 
necessary  hardware  to  ensure  that  the  thermocouple 
connections  are  at  the  same  temperature,  and  to 
measure  the  temperature  of  the  thermocouple 
terminations.  The  Isothermal  Input  Connector 
attaches  to  the  Thermocouple/DC  Volts  Scanner.  The 
connector  can  be  installed  or  removed  without 
removing  the  scanner. 
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o Voltage  Input  Connector  (2280A-176) 

The  Voltage  Input  Connector  provides  terminal 
connections  for  20  dc  voltage  inputs.  This 
assembly  attaches  to  the  Thermocouple/DC  Volts 
Scanner;  it  can  be  installed  or  removed  without 
removing  the  scanner. 

RTD/Resistance  Input  Connector  (228 OB- 177) 

The  RTD/Resistance  Input  Connector  attaches  to  the  rear 
of  the  RTD/Resistance  Scanner.  It  provides  wiring 
connections  for  20  RTD  or  resistance  measurements. 

Transducer  Excitation  Connector  (2280A-174) 

The  Transducer  Excitation  Connector  (2280A-174) 
attaches  to  the  rear  of  the  Transducer  Excitation 
Module  and  is  used  for  wiring  up  to  20  channels  of 
transducers  with  an  excitation  current  or  voltage. 

Connectors  Used  with  the  Digital  I/O  Assembly 

o Status  Output  Connector  (2280A-169) 

The  Status  Output  Connector  can  send  20  single-bit 
output  signals  from  the  Digital  I/O  board  to 
external  control  points  or  terminals.  Each  output 
is  individually  selectable  and  can  be  used  either 
to  drive  lamps  and  relays  or  change  logic  levels. 

o Digital/ Status  Input  Connector 

The  Digital/ Status  Input  Connector  can  be  used  for 
the  mutually  exclusive  functions  providing  bed 
digital  input,  binary  digital  input,  or  status 
input  information  to  the  2280  Series  Data  Logger. 
This  connector  provides  up  to  20  input  lines. 
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INTERFACE  OPTION  ASSEMBLIES 

Two  interface  option  assemblies  can  be  installed  in. 
vertical  slots  found  on  the  2280  rear  panel.  Any 
combination  of  RS-232-C  and  IEEE-488  interfaces  can.  be 
installed  at  the  same  time. 

o RS-232-C  Interface  (2280A-341) 

The  RS-232-C  Interface  Board  allows  for  an 
RS-232-C  communications  link  with  an  external 
device.  An  RS-232-C  Cable  is  enclosed.  The  board 
can  be  inserted  at  Port  A or  Port  B.  If  installed 
at  Port  A , the  RS-232-C  Interface  Board  allows 
remote  programming  and  operation  of  the  2280 
Series  Data  Logger.  Status  and  measurement 
information  can  also  be  made  available  to  the 
outside  world  via  this  interface.  If  installed  at 
Port  B,  the  interface  provides  output  capability 
only. 


o IEEE-488  Interface  (2280A-342) 

The  IEEE-488  Interface  allows  an  IEEE-488 
communications  link  with  external  devices.  A 
standard  IEEE-488  connector  provides  the 
communications  link  at  Port  A or  Port  B on  the 
2280  rear  panel.  If  installed  at  Port  A,  the 
IEEE-488  Interface  Board  allows  remote  programming 
and  operation  of  the  2280  Series  Data  Logger. 
Status  and  neasurement  information  can  also  be 
made  available  to  the  outside  world  via  this 
interface.  If  installed  at  Port  B,  the  interface 
provides  output  capability  only. 
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OTHER  OPTION  ASSEMBLIES 

o Advanced  Math  Processor  (2280A-211) 

The  Advanced  Math  Processor  (2280A-211)  enhances 
both  the  calculation  speed  and  the  instructional 
repertoire  of  the  2280  Series  Data  Logger. 
Statistical  calculations,  Boolean  operations,  and 
user-entered  interpolation  tables  are  a few  of  the 
extended  operations  available. 

o DC-100  Cartridge  Tape  Drive  (2280A-214) 

The  DC-100  Cartridge  Tape  Drive  is  a data  storage 
system.  It  stores  logged  data  in  a format  chosen 
by  the  user.  It  can  also  store  an  entire 
configuration  program  for  later  use.  This 
capability  allows  for  designing  and  storing 
special  data  logging  configuration  programs. 
Manual  entry  is  only  necessary  when  initially 
entering  the  program. 

Extender  Chassis 

The  2281A  Extender  Chassis  is  a passive  unit  that  acts 
as  a serial  link  extension  of  the  2280.  It  may  contain 
any  of  the  serial  link  options  that  are  available  for 
the  2280  Series  Data  Logger.  Installation  and  use 
procedures  for  2281A  serial  link  options  are  identical 
to  those  used  for  modules  residing  in  the  2280 
mainframe. 


Installation  for  the  2281A  is  documented  in  Section  4 
of  this  manual.  The  2281A  Instruction  Manual  provides  a 
comprehensive  description  of  the  Extender  Chassis  and 
its  uses. 
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Several  option  assemblies  apply  specifically  to  use  of 
the  2281A  Extender  Chassis  with  the  2280.  Installation 
instructions  for  these  options  are  provided  in  Section 
4 of  this  guide.  Complete  documentation  can  be  found  in 
the  2281A  Instruction  Manual. 

o Option  2281A-402  Extender  Cable 

When  used  with  the  2281A-403  cable  connector,  this 
assembly  provides  the  serial  link  interface  for 
transmitting  and  receiving  data  between  the  2280A 
and  2281A.  Power  for  the  2281A  Extender  Chassis  is 
also  provided  over  this  cable  from  the  2280A  or  a 
2281A-431. 

o Option  2281A-403  Extender  Cable  Connector 

This  is  a set  of  male/female  15-pin,  D-type 
connectors.  A housing  provides  strain  relief  for 
cable  connections  and  stand-off  bolts  for  securing 
the  cable  connector  to  the  irainframe  connector. 

o Option  2281A-431  Power  Supply 

This  assembly  provides  a regulated  20V  dc  source 
for  serial  link  devices  when  the  extender  chassis 
placement  (distance)  and  configuration  (number  of 
serial  link  devices)  exceed  the  power  capabilities 
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Accessories 

The  following  accessories  are  available  to  aid  in 
installing  the  2280  or  the  2281A: 

o Y2044  Rack  Slide  Kit 

This  accessory  facilitates  servicing  of  the  2280 
(or  2281A)  while  it  is  installed  in  a standard 
19- inch  electronic  equipment  rack.  The  unit  is 
secured  in  the  equipment  rack,  yet  nay  be  pulled 
out  along  the  slide  for  servicing  and 
reconfiguring  of  serial  link  devices. 

o Y2045  Rack  Mount  Kit 

This  kit  facilitates  the  placement  of  a 2280  or 
2281A  into  a standard  19-inch,  electronic  equipment 
rack . 

o Y2047  Serial  Link  Multiconnect 

This  accessory  is  used  in  2281A  placements  to 
support  star  configurations. 
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APPLICATIONS 

The  2280  can  perform  numerous  data  logging  functions. 
Usually,  these  involve  some  sort  of  measurement  input. 
Outputs  are  also  available. 

Using  the  2280  to  perform  these  functions  is  fully 


covered 

in  the  following  sections 

5a 

Temperature  Meas u remen t 
Using  Thermocouples 
Using  RTDs 
Using  Thermistors 

5b 

Voltage  Measurement 
PC 
DC 

5c 

Current  Measurement 

5d 

Resistance  Measurement 

5e 

Frequency  Meas ur orient 

5f 

Totalizing  Measurement 

5g 

Strain  Meas ur orient 

5h 

Data/Status  Input 
Digital  Inputs 
Status  Inputs 

5i 

Status  Output 

5j 

Analog  Output 

Temperature  Measurement  Using  Thermocouples  (Section  5a) 


Thermocouple  temperature  measurement  is  frequently 
used.  Thermocouples  are  relatively  rugged  and  can 
Treasure  a wide  range  of  temperatures. 

This  application  can  use  any  of  11  standard 
thermocouple  linearizations.  Hardware  required : 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/DC  Volts  Scanner  (2280A-162) 
Isothermal  Input  Connector  (2280A-175) 
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Temperature  Measurement  Using  RTDs  (Section  5a) 

RTDs  are  commonly  used  in  temperature  measurement  where 
a wide  temperature  range  is  encountered  and  good 
accuracy  is  required. 

Linearizations  are  provided  for  385  DIN,  and  10  ohm  Cu 
RTDs.  Also,  precise  linearizations  are  provided  for  all 
calibrated  Pt  RTDs. 

Two  hardware  configurations  are  possible.  The  first 
configuration  is  useful  where  exclusive  RTD  use  is 
expected  on  a set  of  2280  channels.  This  arrangement 
also  provides  more  economical  and  accurate  readings. 

Use  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 
RTD/Resistance  Scanner  (2280B-163) 

RTD/Resistance  Input  Connector  (2280B-177) 

The  second  configuration  proves  useful  where  a blend  of 
RTD  temperature  measurement  and  other  measurements  is 
desired.  Use  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/DC  Volts  Scanner  (2280A-162) 

Voltage  Input  Connector  (2280A-176)* 

Transducer  Excitation  Module  (2280A-164) 

Transducer  Excitation  Connector  (2280A-174) 

* Any  other  input  connector  supporting  dc  voltage 
measuranent  can  be  used  here.  These  include:  AC 
Volts  Input  Connector  and  Isothermal  Input 
Connector . 
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Temperature  Measurement  Using  Thermistors  (Section  5a) 

Thermistors  can  also  be  used  for  temperature 
measurements . They  are  useful  over  temperature  ranges 
from  ~460°F  to  600°F.  They  are  also  very 
sensitive  to  changes  in  temperature,  sometimes 
producing  a change  in  resistance  of  100,000  ohms  per 
degree  F. 

Thermistors  require  the  following  2280  hardwares 

High  Performance  A/D  Converter  (2280A-161) 
RTD/Resistance  Scanner  (2280B-163) 

RTD/'Resistance  Input  Connector  (228  0B-177) 

AC  Voltage  Measurement  (Section  5b) 

Low  frequency  (45  to  450  Hz)  sine  wave  signals  can  be 
measured  using  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/DC  Volts  Scanner  (2280A-162) 

PC  Volts  Input  Connector  (2280A-160) 

DC  Voltage  Measurement  (Section  5b) 

Sensors  outputting  a dc  voltage  are  conmonly 
encountered  in  the  data  logging  environment.  The 
following  2280  hardware  is  required: 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/ DC  Volts  Scanner  (2280A-162) 

Voltage  Input  Connector  (2280A-176)* 

* Any  other  input  connector  supporting  dc  voltage 
measurement  can  be  used  here.  These  include:  AC 
Volts  Input  Connector  and  Isothermal  Input 
Connector . 
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Current  Measurement  (Section  5c) 

Current  measurements  over  a range  of  0 to  64  mA  can  be 
made  with  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/DC  Volts  Scanner  (2280A-162) 

Current  Input  Connector  (2280A-171) 

Resistance  Measurement  (Section  5d) 

Variable  resistance  outputs  from  the  data  logging 
environment  can  be  measured  with  either  of  two  hardware 
configurations.  The  first  configuration  provides 
economical  and  accurate  RTD  resistance  measur orients.  It 
can  also  be  used  with  other  variable  resistance 
transducers.  Use  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 

RTD/ Resistance  Scanner  (2280B-163) 

RTD/ Resistance  Input  Connector  (2280B-177) 

The  second  configuration  is  useful  where  a blend  of 
resistance  measurements  and  other  measurements  is 
desired.  Use  the  following  hardware: 

High  Performance  A/D  Converter  (2280A-161) 
Thermocouple/DC  Volts  Scanner  (2280A-162) 

Voltage  Input  Connector  (2280A-176) * 

Transducer  Excitation  Module  (228QA-164) 

Transducer  Excitation  Connector  (2280A-174) 

* Any  other  input  connector  supporting  dc  voltage 
measurement  can  be  used  here.  These  include:  AC 
Volts  Input  Connector  and  Isothermal  Input 
Connector . 
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Frequency  Measurement  (Section  5e) 

Frequency  (the  number  of  events  occurring  in  a given 
period  of  time)  can  be  measured  with  the  following 
hardware: 

Counter/Totalizer  (2280B-167) 

Totalizing  Measurement  (Section  5f) 

Event  counting  also  requires  the  Counter/Totalizer 
(228QB-167)  . 


Strain  Measurement  (Section  5g) 

A variable  resistance  strain  gage  can  measure  the 
deformity  of  an  object  subjected  to  an  external  force* 
The  following  2280  hardware  is  required  to  make  such  a 
measurement: 

High  Performance  A/D  Converter  (2280A-161) 

The nrtocouple/DC  Volts  Scanner  (2280A-162) 

Input  Connector  (228GA-X76) * 

Excitation  Module  (2280A-164) 

Excitation  Connector  (2280A-174) 

* Any  other  input  connector  supporting  dc  voltage 
measurement  can  be  used  here.  These  include:  AC 
Volts  Input  Connector  and  Isothermal  Input 
Connector . 

Digital  and  Status  Inputs  (Section  5h) 

BCD  and  binary  (or  logic  - on/off)  outputs  from  the 
data  logging  environment  can  be  read  with  the  following 
hardware: 

Digital  I/O  Assembly  (2280A-168) 

Digital/ Status  Input  Connector  (2280A-179) 
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Status  Outputs  (Section  5i) 

Status  (on/off)  outputs  from  the  2280  can  be  supplied 
with  the  following  hardware: 

Digital  I/O  Assembly  (2280A-168) 

Status  Output  Connector  (2280A-169) 

Analog  Outputs  (Section  5 j) 

Variable  analog  outputs  (dc  voltage  or  current)  can  be 
supplied  by  the  2280  when  the  following  hardware  is 
used: 


Analog  Output  (2280B-170) 

USING  THE  2280  SERIES  DATA  LOGGER 
Overview 

Programming  the  2280  involves  little  more  than  entering 
a series  of  simplified  keystrokes  from  the  front  panel 
(or  from  a ronote  controller) . Actually,  a considerable 
part  of  what  you  do  is  pre-programmed.  To  this  extent, 
programming  involves  linking  parts  of  a stored  program 
with  a specific  2280  channel. 

Tlrie  display  prompts  you  as  you  go  with  a series  of  menu 
choices;  you  respond  by  typing  in  the  name  or  number  of 
the  feature  you  wish  to  select. 

Operating  the  2280  is  even,  simpler.  Four  front  panel 
keys  (or  their  remote  counterparts)  do  just  about 
everything.  These  keys  (SCAN,  SINGLE  SCAN,  PLOT, 
MONITOR)  allow  you  to  examine  channels  you  have 
previously  programmed. 

The  2280  Series  User  Guide  provides  comprehensive 
programming  and  operating  information.  The  information 
presented  here  is  solely  an  overview. 
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The  Progranming  Form 

The  Programming  Form  is  an  excellent  place  to  start,  or 
to  refer  back  to,  or  to  create  a record  of  what  you 
did.  If  something  about  the  menu  structure  seems 
confusing,  refer  to  the  Programming  Form,*  since  it  is 
worded  in  terms  of  the  displayed  prompts  and  menu 
printouts,  it  provides  a convenient  snapshot  of  the 
entire  menu  structure.  See  Figure  2-2. 

Using  the  Programming  Form  aids  in  planning  your  entry 
before  you  commit  it  to  the  data  logger's  memory.  And 
it's  an  easy  matter  to  alter  programs  after  they've 
been  keyed  in.  In  such  cases,  the  record  provided  by 
the  Programming  Form  tells  you  what  not  to  do. 

The  Menu  System 

The  2280  series  data  loggers  are  menu -driven;  all 
programming  is  done  by  making  selections  from  menus. 
There  are  only  a few  user-defined  entry  fields.  This 
kind  of  system,  takes  most  of  the  learning  curve  out  of 
setting  up  process  monitoring  and  makes  programming  and 
operating  considerably  easier  for  most  users. 

Programming  is  divided  into  six  groups  (referred  to  as 
modules),  each  of  which  contains  sets,  and  then  subsets 
of  menus  for  programming  the  options  present  in  that 
group.  The  desired  option  is  selected  by  merely 
entering  the  indicated  key.  Each  menu  clearly  spells 
out  what  is  available,  while  simultaneously  narrowing 
the  entire  field  as  you  descend  into  the  selected  menu 
subset.  You  can  access  each  programming  module  from  the 
main  menu,  which  you  reach  by  using  the  keypad,  and 
following  the  display. 
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Some  menus  are  simple  listings  of  programmable  features 
available  in  a given  section,  and  other  menus  actually 
allow  you  to  set  characteristics  and  limits,  specify 
output  devices,  and  the  like.  Along  with  the  menu 
title,  the  display  shows  the  previous  program  setting, 
if  programmed,  or  the  preset  default  selection. 

Each  of  the  modules  is  designed  to  handle  a specific 
type  of  information?  Channel  Programming  is  for 
programming  channels,  Output  Device  Programming  is  for 
specifying  output  device  characteristics  and  formats, 
and  so  on. 

Moving  Through  the  Menus 

Following  a few  rules  can  make  using  the  2280  menu 
structure  enjoyable: 

o Always  start  and  finish  at  the  Main  Menu. 

The  Main  Menu  is  the  first  menu  displayed  when 
power  is  applied.  It  appears  as  follows: 

MAIN  MENU  CHOICE  <M  FOR  MENU>? 

o There  are  two  methods  of  observing  your  choices 
without  changing  anything: 

1.  Use  the  up  and  down  arrow  keys  (immediately 
left  of  the  POWER  switch)  to  sequentially 
display  all  choices  within  the  existing  menu 
level,  or 

2.  Use  the  M key  to  print  all  menu  choices 
within  the  existing  menu  level. 


Figure  2-2.  The  2280  Programming  Form  (side  1) 


< Z > SYSTEM  PROGRAM 


Figure  2-2.  The  2280  Programming  Form  (side  2) 
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o To  go  forward  in  the  menu  structure  (from  one  menu 
level  to  the  next) , press  ENTER.  If  no  new  value 
was  selected,  either  the  last  selected  value  or 
the  default  value  is  used. 

o To  go  backward  in  the  menu  structure  and  not 
change  any  selection,  press  EXIT.  Repeatedly 
pressing  EXIT  deposits  you  back  at  the  Main  Menu. 

o Use  the  alphanumeric  keys  for  fields  requiring 
user  defined  entries  (i.e.,  scan  group  labels, 
alarm  messages,  etc.),  and  then  press  ENTER  to 
store  your  entry. 
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BOW  THE  2280  SERIES  DATA  LOGGERS  DIFFER 
Features 

o 2280B 

All  features  documented  in.  this  guide  and  the 
other  2280  Series  manuals  (User  Guide  and  Service 
Manual)  are  available  with  the  2280B. 

o 2285B 

The  2285B  is  an  economical  solution  to  a data 
logging  system  that  does  not  require  the  expansion 
capabilities  of  the  2280B.  Therefore: 

- The  channel  total  for  the  2285B  is  limited  to 

100. 

- One  High  Performance  A/D  Converter  (Option 
2280A-161)  can  be  installed. 

o 2280 A 

Features  of  the  2280A  differ  from  those  of  the 
2280B  in  the  following  areas: 

- Alarm  Limits:  alarm  limits  cannot  be  changed 
while  scanning. 

- Pseudo  Channels:  pseudo  channels  values  cannot 
be  changed  while  scanning. 

- Scan  Once  Trigger  Mode:  not  available  on  2280 A. 

- Remotely  Terminated  Thermocouples:  not  supported 
by  2280A. 

- Time  of  Day:  not  shown  during  scanning. 

- Internal  Tape  Transfer  Speed:  increased  speed 
not  available  with  2280A. 
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Permissible  Option  Configurations 

The  permitted  option  configuration  depends  on  the  type 
of  2280  Series  Data  Logger  in  use. 

o 2280B 

All  options  can,  be  used  with  the  2280B. 
o 2285B 

The  following  option  assemblies  cannot  be  used 
with,  the  2285B;  Advanced  Math  Processor 
(2280A-211) f DC  Cartridge  Tape  (2280A-214) , 
Counter/Totalizer  (2280B-167)  , Analog  Output 
(228 OB- 170) . 

o 2280A 

The  following  option  assemblies  cannot  be  used 
with  the  2280A:  KFD/Res istance  Scanner  and 


(2280B-T67)  , Analog  Output  (2280B-170) . 
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SUMMARY 

This  section  has  covered  a lot  of  ground.  The  general 
idea  of  a data  logging  system,  the  2280  data  logging 
hardware  available,  use  of  this  hardware  in  various 
applications,  and  programming  and  operating  the  2280 
Series  Data  Logging  System  have  all  been  dealt  with  to 
some  extent. 

At  this  point,  if  you  need  to  understand  how  to  program 
and  operate  the  2280,  take  a look  at  the  User  Guide.  If 
you  want  to  start  using  the  data  logger  with  minimal 
delay,  the  rest  of  this  guide  may  have  all  the 
information  you  need.  And  you  can  always  refer  to  the 
User  Guide  should  programming  or  operating  questions 
arise. 
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INJUNCTION 

This  section  of  the  manual  contains  unpacking, 
installation,  and  unit  preparation  information.  It 
should  be  read  and  understood  before  any  attempt  is 
made  to  install  or  operate  the  2280  Series  Data  Logger. 
If  any  difficulties  arise  during  installation  or 
operation,  contact  your  nearest  John  Fluke  Sales 
Representative . 

GENERAL  INFORMATION 

Shipping 

The  2280  is  packaged  and  shipped  in.  a foam-packed 
container.  Upon  receipt  of  the  instrument,  a thorough 
inspection  should  be  made  to  reveal  any  possible 
shipping  damage.  Special  instructions  for  inspection 
and  claims  are  included  on  the  shipping  container. 

If  reshipment  of  the  instrument  is  necessary,  the 
original  container  should  be  used.  If  the  original 
container  is  not  available,  a new  one  can  be  obtained 
from  the  John  Fluke  Mfg.  Co.,  Inc.  Please  refer  to  the 
instrument  model  number  when  requesting  a new  shipping 
container. 
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Unpacking 

To  unpack  the  2280  Series  Data  Logger,  first  examine 
the  shipping  container  for  any  obvious  damage.  If  no 
damage  is  apparent,  open  the  container  and  remove 
enough  packing  material  to  expose  the  instrument  and 
remove  the  2280. 

Verify  that  each  pcb  is  firmly  seated  in  the  chassis. 
If  shipping  and  handling  have  loosened  any  pcb,  call 
your  nearest  Fluke  representative.  Also,  refer  to  the 
appropriate  option  subsection  of  2280  Series  Service 
Manual. 


Caution 

Do  not  energize  the  2280  until  directed  to 
do  so  later  in  this  section.  Any  pcb 
loosened  in  shipment  must  be  fully  inserted 
at  this  time.  If  additional  pcb's  are  to  be 
installed,  refer  to  the  instructions  presented 
in  Section  4 of  this  manual. 

Along  with  the  data  logger,  the  shipping  container 
holds  an  accessory  box.  Check  this  box  for  the 
following  items: 

o Manual  Set  (User  Guide,  System  Guide,  Service 
Manual) 

o Line  Power  Cord 

o Printer  Dust  Cover 

o Programmer  Door 

o Alarm  Output  Hardware  (Connector  and  Shell) 
o Getting  Started  Guide 

o Roll  of  Paper  for  Printer 

o Programming  Form 

Physical  Layout 

Features,  controls,  and  connectors  are  identified  in 
Figure  3-1  (front  view)  and  Figure  3-2  (rear  view). 


3/ Installation  - Mainframe 


CARTRIDGE  DISPLAY 


PROGRAMMING  KEYS 

KEYS 


Figure  3-1.  Front  View 
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CONNECTION 


Figure  3~2.  Fear  View 
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PHYSICAL  INSTALLATION 
Selecting  a Location 

After  unpacking  and  inspecting  the  2280  Series  Data 
Logger,  select  an  appropriate  location  for 
installation.  Case  dimensions  are  shown  in  Figure  3-3. 
The  self-contained  case  may  be  operated  in  any 
convenient  location,  but  adequate  clearance  should  be 
provided  for  rear-panel  cabling. 


Figure  3-3  . Case  Dimensions 
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Rack  Mounting 

Two  accessories  are  available  to  aid  in  mounting  the 
2280  Series  Data  Logger. 

o The  Rack  Mount  Kit  (Y2045) 

The  Y2045  Rack  Mount  Kit  facilitates  the  placement 
of  a 2280  into  a standard  19-inch  electronic 
equipment  rack.  The  only  tool  required  for 
installation  is  a medium-sized,  Phillips 
screwdriver. 

o The  Rack  Slide  Kit  (Y2044) 

The  Y2044  Rack  Slide  Kit  facilitates  the  servicing 
of  the  2280  while  it  is  installed  in  a standard 
19- inch  electronic  equipment  rack.  The  unit  is 
secured  in  the  equipment  rack,  yet  may  be  pulled 
out  along  the  slide  for  reconfiguring  and 
servicing  serial  link  devices.  The  only  tools 
required  for  installation  are  medium-sized, 
Phillips  and  flat-head  screwdrivers. 

These  accessories  are  shown  in  Figures  3-4  and  3-5, 
respectively.  Full  installation  instructions  are 
provided  with  each  kit  and  in  Section  4 of  this  manual. 
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Figure  3-4.  Rack  Mount 
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Figure  3-5.  Rack  Slide 
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ATTACHING  THE  FRONT  PANEL  DOORS 

The  two  front  panel  doors  are  shipped  separately  and 
must  be  attached  to  the  data  logger.  Identify  these 
items  as  follows: 

o Printer  Dust  Cover:  contains  a single  large  window  and 
fits  on  the  lower  left  front  of  the  data  logger. 

o Programmer  Door:  contains  multiple  small  windows 
(allowing  access  to  Operator  keys)  and  fits  on  the 
lower  right  front  of  the  data  logger. 

Either  door  pivots  on  a set  of  two  pins  found  at  the 
bottom  of  the  front  panel.  Each  pin  fits  into  a bracket 
on  the  inside  bottom  of  the  appropriate  door. 

TWo  steps  are  required  to  attach  each  door.  First,  fit 
a bracket  (either  side  of  the  door)  onto  one  of  the 
pins.  Then  rotate  the  door  into  position  so  that  the 
remaining  bracket  can,  be  fitted  to  the  remaining  pirn 
Apply  gentle  pressure  on  this  bracket  to  allow  it  to 
slip  over  the  pin. 

POWER  CONNECTIONS 

Line  Voltage 

The  2280  Series  Data  Logger  is  factory-set  for  a 
specific  ac  supply  voltage.  A decal  on  the  instrument's 
rear  panel  identifies  both  the  established  setting  and 
other  available  settings.  Check  this  decal  and  verify 
that  the  instrument  is  set  according  to  your  needs. 

Two  switches  located  on  the  Transformer  Assembly  must 
be  set  for  the  desired  ac  line  voltage.  The  rating  for 
fuse  FI  must  be  appropriate  for  the  ac  input  voltage 
selected.  Refer  to  Figure  3-6  when  locating  these 
switches.  SI  is  the  upper  of  the  two  switches.  Refer  to 
the  2280  Series  Service  Manual  for  further  line  voltage 
setting  information. 
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WARNING 

LETHAL  VOLTAGES  MAY  BE  PRESENT  WITHIN  THE 
2280  AND  ON  SOME  OPTION  ASSEMBLIES.  INTERNAL 
AIOTSTMENTS  AND  OTHER  SERVICING  ON  THE  2280 
SERIES  MOST  BE  DONE  BY  QUALIFIED  PERSONNEL. 

DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS  UNLESS 
YOU  ARE  QUALIFIED  TO  DO  SO. 

The  required  fuse  value  and  switch  positions  for  each 
voltage  selection  are  shown  below.  Whenever  the  line 
voltage  switches  are  checked  or  set,  make  sure  that  the 
fuse  rating  is  the  same  as  that  shown. 

AC  INPUT1  FI  VALUE  SI  POSITION  S2  POSITION 

(rear  panel)  (upper  switch)  (lower  switch) 

90-11 0V  ac  1.5A  SLO  BIO  Red  (up)  White  (down) 

108-132V  ac  1.5 A SLO  BLO  Red  (up)  Red  (up) 

198-242V  ac  .75A  SLO  BLO  White  (down)  White  (down) 

216-250V  ac  .7 5 A.  SLO  BLO  White  (down)  Red  (up) 


LINE  VOLTAGE 
SELECT  SWITCHES 


Figure  3-6.  Line  Voltage  Selection 


3-12 


3/ Installation  - Mainframe 


Battery  Operation 


WARNING 

SAFETY  AND  EMI  CDNSHiERATIONS  DICTATE  THAT 
THE  2280  CHASSIS  BE  CONNECTED  TO  GROOM)  WHEN 
THE  INSTRUMENT  IS  POWERED  FROM  A DC  SOURCE. 

USE  THE  TERMINAL  PROVIDED  FOR  THIS  PURPOSE 
ON  THE  REAR  PANEL. 

Connections  are  provided  on  the  rear  panel  for  12V  dc 
operation.  A trickle  charge  is  provided  to  the  dc 
supply  whenever  ac  power  is  connected.  If  ac  power  is 
interrupted  while  a dc  source  is  connected  to  the  rear 
panel,  the  2280  automatically  switches  to  dc  operation. 
Battery  power  can  be  used  as  either  a primary  or  a 
backup  supply.  The  battery  input  can  range  from  10.5  to 
20V  dc,  but  a minimum  startup  voltage  of  11.2V  dc  is 
required. 

HARDWARE  CONFIGURATION 

The  2280  Series  Data  Logger  offers  a substantial  range 
of  data  logging  configurations.  Each  configuration 
entails  its  own  combination  of  optional  assemblies, 
external  connections,  and  system  programming.  This 
manual  deals  with  this  possibly  bewildering  array  of 
configurations  by  approaching  the  task  in  two  steps: 

o First,  determine  what  your  system  configuration 
actually  is. 

o Second,  refer,  to  sections  of  this  manual  that  are 
appropriate  to  your  configuration. 
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EXTENDER  CHASSIS 

The  2280B  (or  2280A)  Data  Logger  supports  a system  of 
up  to  1500  channels.  The  2285 B supports  a system 
maximum  of  100  channels.  Hardware  for  input  and  output 
channels  can  be  installed  in  either  the  2280  mainframe 
or  the  2281A  extender  chassis.  The  2281A  can  be  located 
with  considerable  flexibility  relative  to  the  2280. 

o Star  configurations  can  be  supported  with  the 
Y2047  multiconnect  accessory. 

o Multi-drop  configurations  can  be  directly 
supported  by  the  2281A  extender  chassis. 

o For  either  configuration,  the  maximum  allowable 
length  of  cable  from  the  2281A  extender  to  the 
2280  mainframe  is  one  kilometer. 

Using  the  228.1A  extender  in  the  2280  Series  Data  Logger 
system  can  be  advantageous.  Cost  effectiveness  is 
realized  when  long  runs  of  thermocouple  wire  are  no 
longer  necessary.  For  example,  a maximum  of  100 
thermocouples  can  be  connected  to  a 2281A  extender,  and 
each  extender  can  be  located  up  to  1 kilometer  from  the 
parent  2280.  Data  integrity  at  remote-sensing  locations 
is  also  assured  (up  to  1 kilometer)  by  the  use  of 
digital  communication  between  the  2281A  and  the  2280. 
Use  of  the  2281 A broadens  the  operating  temperature 
range  of  serial  link  options  by  removing  those  devices 
from  more  temperatu re- sensitive  components  residing 
within  the  2280A. 

Installation  and  use  of  the  Extender  Chassis  are  fully 
explained  in  the  2281A  Instruction  Manual. 
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OPTION  ASSEMBLIES 
New  Installation 

Most  option  assemblies  can  be  installed  directly  from 
the  rear  panel.  Full  instructions  are  provided  in 
Section  4 of  this  manual.  Reference  each  option  by  its 
three-digit  number  (-161,  -162,  etc.) 

Previously  Installed 

Installation  of  the  2280  mainframe  may  involve  option 
assemblies  that  are  already  installed.  For  example,  a 
new  data  logger  is  shipped  with  option  assemblies 
installed.  In  such  cases,  it  is  important  to  verify 
that  each  option  pcb  is  firmly  seated  in  its  position. 

ADDRESSING 

A/D  Converter 

A/D  Converters  are  assigned  channel  numbers  in  blocks 
of  100.  This  is  done  by  adjusting  a single  thumbwheel 
switch,  which  is  located  in  the  rear  left  corner  of 
the  board.  It  has  settings  0-14,  corresponding  to 
starting  channel  numbers  000-1400  respectively.  One  A/D 
Converter  cannot  have  more  than  100  channels  assigned 
to  it.  If  the  converter  has  fewer  than  100  channels, 
they  must  occupy  the  lower  channel  numbers.  The  channel 
numbers  above  them  are  available  for  other  I/O  devices. 
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The  switch  can  be  read  easily  from  the  rear  panel  of 
the  mainframe  (or  the  extender  chassis) . The  chosen 
addresses  on  the  A/D  Converter  correspond  to  the  range 
of  channels  being  used,  as  follows: 


3RESS 

CHANNEL  RANGE 

0 

000-099 

1 

100-199 

2 

200-299 

3 

300-399 

4 

400-499 

5 

500-599 

6 

600-699 

7 

700-799 

8 

800-899 

9 

900-999 

10 

1000-1099 

11 

1100-1199 

12 

1200-1299 

13 

1300-1399 

14 

1400-1499 

15 

Not  Used 

Refer  to  option  161  in  Section  4 for  more  information* 

Digital  I/O  Assembly 

Digital  I/O  Assemblies  are  assigned  channel  numbers  in 
blocks  of  20.  This  is  done  with  two  thumbwheel 
switches,  located  in  the  rear  left  corner  of  the  board. 
They  are  reached  and  set  in  the  same  way  as  the  A/D 
switches  were  set  (see  above) . The  first  switch  has 
settings  0-14,  and  the  second  has  settings  0-9.  The 
switch  settings  correspond  to  channels  numbered  000  to 
1490,  where  the  first  switch  sets  the  hundreds  and  the 
second  switch  sets  the  tens.  So  the  number  of  the  first 
channel  on  the  Digital  I/O  board  is  set  at  a multiple 
of  ten.  For  example,  setting  the  switches  at  9 and  4 
means  that  the  board's  20  channels  are  numbered  940 
through  959. 
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NOTE 

If  a Digital  I/O  is  configured  as  a BCD  or 
binary  word  input,  it  uses  only  one  channel 
(the  lowest  numbered  one)  within  its  block. 

The  others  are  not  available  for  use,  except 
as  pseudo  channels.  Thus,  it  is  possible  to 
set  two  Digital  I/O  boards  at  addresses  160 
and  170,  if  the  one  at  160  is  a BCD  or 
binary  word  input.. 

To  illustrate  further,  assume  an  A/D  Converter  is  set 
at  address  2,  giving  it  an  available  channel  range  of 
200-299.  It  has  three  associated  scanners,  each  with  20 
channels.  Thus,  it  automatically  occupies  the  space 
from  200  to  259.  We  could  then  have  two  Digital  I/O 
cards,  each  with  20  channels,  set  at  address  2,6  and 
2,8  — giving  these  cards  channel  numbers  260  through 
279  and  280  through  299  respectively.  We  could  then 
have  another  A/D  Converter  set  at  address  3 (i.e. 
channels  300  to  399)  . 

Suppose,  however,  we  put  those  same  two  Digital  I/O 
Assemblies  at  address  2,7  and  2,9.  The  Digital  I/O 
Assembly  at  2,9  will  occupy  channels  290  to  309, 
forcing  us  to  set  the  other  A/D  Converter  at  address  4 
(400-499)  , since  300  is  occupied.  The  exception  wculd 
be  if  the  Digital  I/O  at  290  is  used  as  a BCD/binary 
word  input  (which  occupies  only  the  channel  numbered 
290) . In  that  case,  channels  starting  at  300  are 
available. 

Refer  to  option  168  in  Section  4 for  more  information. 
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Analog  Output 

Address  selection  sets  the  channel  numbers  for  each  of 
the  four  output  channels.  These  channel  numbers  are 
accessible  through  the  rear  panel  of  the  Analog  Option 
and  can  be  set  at  any  time. 

The  addressing  procedure  uses  two  settings  (hundreds 
and  tens)  to  select  the  first  four  numbers  in  any 
available  block  of  ten  channels.  For  example,  if  the 
block  of  ten  channels  from  120  through  129  is  selected, 
channels  120,  121,  122,  and  123  are  actually  set  as 
analog  output  channels.  The  following  chart  further 
identifies  this  procedure: 


SWITCH 
.10  Os 

SELECTION 

10s 

0 

ANALOG  OUTPUT 
1 

CHANNEL 

2 

3 

0 

0 

0 

1 

2 

3 

0 

1 

10 

11 

12 

13 

0 

2 

20 

21 

22 

23 

9 

9 

990 

991 

992 

993 

14 

9 

1490 

1491 

1492 

1493 

Refer  to  option  170  in  Section  4 for  more  information. 

Counter/Totalizer 

Two  thumbwheel  switches  are  accessible  from  the  rear  of 
the  unit.  The  hundreds  switch  has  a range  of  0 to  15. 
Since  the  2280  supports  a maximum  of  1499  channels,  the 
last  position  of  the  hundreds  switch  (15)  is  not 
allowed.  If  the  switch  is  set  to  this  position,  the 
Counter/Totalizer  will  not  respond  to  any  command.  The 
tens  switch  has  a range  of  0 to  9.  All  settings  of  the 
tens  switch  are  permissible. 
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IEEE-488  Interface 

Two  rotary  decimal  switches  are  mounted  on  the  IEEE-488 
Interface  Board,  accessible  from  the  back  of  the 
instrument.  The  switches  select  the  device  address.  The 
2280  listen  and  talk  addresses  are  identical  are  set 
with  these  address  switches.  The  top  digit  represents 
the  tens  digit  of  the  address,  and  the  bottom  digit 
represents  the  units  digit.  The  address  switches  are 
read  periodically  by  the  IEEE-488  Interface  and,  if  the 
switch  value  has  been  changed,  the  interface  is 
reconfigured  appropriately.  The  switches  can  be  placed 
in  positions  00  to  39.  Refer  to  information  on  the  342 
option  in  Section  4. 

OTHER  SWITCH  SELECTIONS 

Several  option  assemblies  require  special  settings  to 
specify  the  type  of  output  or  reading.  These  are  fully 
described  in  the  appropriate  area  (referenced  by  the 
three-digit  option  number)  in  Section  4. 

JUMPERS 

Sane  option  assemblies  require  that  a set  of  jumpers  be 
installed  for  the  application  intended.  Such  procedures 
must  be  completed  prior  to  installation  of  the  option 
assembly.  The  procedures  are  fully  described  in  the 
appropriate  subsection  of  Section  4. 
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EXTERNAL  CONNECTIONS 

Generally,  external  wiring  connections  are  made 
directly  to  the  connector  assemblies.  Wiring  schemes 
are  explained  in  the  appropriate  optional  assembly 
subsections  later  in  this  manual.  These  subsections  are 
presented  in  numerical  (three-digit)  order.  The 
following  list  serves  as  a guide: 

Number  Option  Assembly 

162  Thermocouple/DC  Volts  Scanner 

160  o AC  Voltage  Input  Connector 

171  o Current  Input  Connector 

175  o Isothermal  Input  Connector 

176  o Voltage  Input  Connector 

163  RTD/Resi stance  Scanner 

177  o KTD/Resistance  Input  Connector 

164  Transducer  Excitation  Assembly 

174  o Transducer  Excitation  Connector 

168  Digital  I/O  Assembly 

169  o Status  Output  Connector 

179  o Digital/ Status  Input  Connector 

Other  optional  assemblies  requiring  external  wiring 
include  the  Counter/Totalizer  (167) , the  Analog  Output 
(170),  the  RS-232-C  Interface  (341),  and  the  IEEE-488 
Interface  (342) . 
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MASTER  ALARM  OUTPUT/TRIGGER  INPUT  CONNECTOR 

The  rear  panel  Alarm  Output/Trigger  Input  provides  a 
mster  alarm  relay  output  connection  and  a scan  trigger 
input. 

The  master  alarm  relay  is  closed  whenever  there  is  an 
unacknowledged  alarm  in  the  alarm  queue  (front  panel 
alarm  LED  on) . 


The  pinout  for  this  connector  is  as  follows: 


Pin: 


1,3, 5, 6 ,7 


PROGRAMMING 


Function: 

Return  connection  for  trigger  input 
(connected  to  logic  common) 

Hardware  trigger  input 
(pulled  up  to  +5V  dc) 

Low-to~high  transition  causes  scan 
trigger. 

Master  alarm  output  relay  contacts 
(2.8  VA  maximum) 

Earth  ground  (shield) 


Programming  for  and  operation  of  the  2280  Series  Data 
Logger  is  fully  explained  in  the  User  Guide.  Also,  each 
optional  assembly  subsection  in  this  manual  presents  a 
sample  program! . Although  primarily  serving  as 
installation  test  procedures,  these  programs  can.  also 
be  used  as  programming  examples. 
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OPERATOR  MAINTENANCE 
Introduction 


Operator  maintenance  includes  those  actions  that  do  not 
require  direct  access  to  the  interior  of  the  Data 
Logger.  For  maintenance  that  does  require  access  to  the 
2280  interior  (such  as  line  voltage  settings) , refer  to 
the  Service  Manual. 


Fuse  Replacement 


Two  fuses  are  located  just  above  the  ac  power  input 
connector  on  the  extreme  lower  left  of  the  rear  panel. 
Fuse  FI  is  the  ac  input  fuse,  and  fuse  F2  is  the  dc 
input  fuse.  Refer  to  the  rear  panel  decal  for  correct 
fuse  ratings  for  each  voltage  range.  This  information 
is  as  follows: 


AC  INPUT 

90-110V  ac 
1Q8-132V  ac 
198-242V  ac 
216-250V  ac 


FI  VALUE 

1.5  A SLO  ELO 
1.5 A SLO  BLG 
.75A  SLO  ELO 
.75A  SLO  ELO 


To  check  or  replace  the  fuses,  unscrew  the  fuse  covers 
with  a slotted  screwdriver  or  adjustment  tool.  After 
each  fuse  has  been  checked  or  replaced,  reinstall  the 
fuse  covers. 
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General  Cleaning 

Before  cleaning  any  part  of  the  Data  Logger , read  the 
following  words  of  caution: 

Caution 

Do  not  use  aranatic  hydrocarbons  or 
chlorinated  solvents  for  cleaning.  They  may 
damage  plastic  materials  used  in  the 
instrument. 

o Do  not  handle  the  pcb's  by  the  connector  pins? 
handle  them  by  the  edges.  Oil  from  the  skin 
contaminates  the  pcb  and  degrades  measurement 
accuracy. 

o Improper  handling  my  also  cause  instantaneous  or 
delayed  electrostatic  discharge  damage.  The  yellow 
"Static  Awareness”  sheet  inserted  near  the  front 
of  this  manual  explains  some  of  the  hazards  of 
static  electricity  to  sensitive  components. 

o Do  not  use  a static-inducing  vacuum  brush  to  clean, 
pcb’s.  Possible  electrostatic  discharge  can  damage 
sensitive  components. 

Clean  the  Data  Logger  periodically  to  remove  dust, 
grease,  and  other  contamination.  The  Data  Logger  case 
may  be  cleaned  using  a soft  cloth  dampened  with  a mild 
solution  of  detergent  and  water.  Dry  the  case  after 
cleaning. 

If  visual  inspection  reveals  significant  contamination 
on  printed  circuit  board  surfaces,  the  pcb's  may  be 
cleaned  using  low  pressure  (<20  psi)  air.  If  air  is  not 
available,  clean  the  pcb's  with  commercial  water-based 
cleaning  equipment. 
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If  commercial  water-based  cleaning  equipment  is  not 
available,  clean  the  pcb's  by  holding  them  under  warn, 
running  water.  Observe  the  following  precautions  when 
using  water-based  cleaning  equipment: 

1.  Read  all  precautions  listed  above  under  General  Cleaning. 

2.  Remove  all  pcb  shielding  covers  and  separate  any 
relay  piggy-back  assemblies. 

3.  In  areas  with  exceptionally  hard  water,  use  either 
deionized  or  distilled  water  for  a final  wash  to 
remove  ions  left  by  the  hard  water  wash. 

4.  Dry  all  pcb's  thoroughly.  Use  a low-temperature 
drying  chamber  or  an  infrared  drying  rack  with  a 
temperature  range  between  100  and  120  °F  (38  to  46 
°C)  if  available. 

5.  If  a drying  chamber  or  infrared  drying  rack  is  not 
available,  air-dry  the  pcb's  at  roan  temperature 
for  a minimum  of  48  hours  before  reassembling. 

6.  Use  a mixture  of  70%  isopropyl  alcohol  and  30% 
water  and  a lint- free  cloth  to  clean 
edge-connector  contacts.  Never  use  an  eraser  to 
clean  connector  contacts;  it  might  generate  static 
or  abrade  the  gold  plating  on  the  contacts. 
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Paper  Replacement 

When  a new  paper  supply  must  be  loaded  the  following 
steps  should  be  taken.  Also,  refer  to  the  detailed 
illustration  inside  the  printer  door. 

Release  the  printer  "drawer"  by  pressing  the  printer 
slidelatch  located  to  the  left  of  and  behind  the 
printer  cover  door  latch.  Pull  the  printer  out  as  far 
as  it  will  come. 

Deactivate  the  printer  by  moving  the  main  printer  power 
switch  to  the  OFF  position.  This  switch  is  located  in 
the  right  corner  of  the  Printer  Drive  Interface  board. 

PAPER  REMOVAL 

If  used  paper  must  be  removed,  tear  it  off  at  the 
serrated  edge  where  the  paper  re-enters  the  inside  of 
the  printer.  Locate  the  spring  plate  that  holds  the 
take-up  spindle  in  place  and  pull  this  spring  plate  out 
with  one  hand  while  lifting  the  take-up  spindle  (with 
the  used  paper)  out  of  its  position. 

Pinch  the  split  end  of  the  spindle  together.  (The 
spindle  is  opposite  the  gear) . Slide  the  used  paper  off 
the  take-up  spindle  and  reinsert  the  spindle  the  same 
way  you  took  it  out. 

Push  the  spring-loaded  printer  door  latch  (on  the  left 
side  of  the  printer  window)  to  the  right  and  fold  down 
the  printer  cover  door. 

Release  the  print  head  by  pushing  down  on  the  print 
head  release  lever,  located  in  the  lower  left  corner  of 
the  printer's  panel  area. 

Remove  the  supply  spindle  by  putting  your  thumb  on  the 
thumb  rest  while  pushing  up  on  the  spindle  with  your 
forefinger.  Dispose  of  the  old  paper  reel  and  any 
remaining  paper. 
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INSTALLING  NEW  PAPER 

When  you  install  the  new  roll  of  paper  on  the  supply 
spindle  make  certain  the  loose  end  comes  out  from  the 
bottom  of  the  roll. 

For  best  results,  tear  the  loose  end  of  the  paper  at  a 
45  degree  angle,  and  insert  it  into  the  opening  of  the 
paper  loading  tray. 

Use  the  slot  in  the  tray  to  push  the  paper  through  the 
printer  so  the  paper  holds  the  switch  am  down.  Push 
the  paper  through  until  it  slides  past  the  print  head 
and  continues  outside  of  the  printer. 

Once  the  paper  is  showing  outside  the  printer,  pull  it 
out  a few  inches  more.  Run  the  paper  through  the  return 
slot  at  the  top  of  the  printer,  and  pull  it  all  the  way 
back  over  the  rear  shaft. 

Insert  the  paper  through  the  slot  in  the  take-up 
spindle.  Secure  it  by  turning  the  gear  a few 
revolutions  in  a counterclockwise  direction. 

Secure  the  paper  at  the  print  head  by  pushing  the  print 
head  release  lever  up  into  the  operating  position.  Make 
sure  the  printer  rocker  switch  is  in  the  TAKE  UP  ON 
position. 


Turn  the  main  printer  power  switch  to  the  ON  position, 
close  the  printer  cover  door,  and  slide  the  printer 
back  into  the  unit  until  it  snaps  into  place. 

Caution 

We  reconinend  that  you  use  NCR  T1302  or  JtUO 
TP50KM-A  paper  in  the  2280  printers.  Both 
are  available  through  John  Fluke  Mfg.  Co. , 

Inc.  (Fluke  Accessory  Y2046).  If  any  other 
type  of  paper  is  used,  the  printer  warranty 
is  voided. 
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SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Calibration/Adjustment  Procedures 

o Troubleshooting  Procedures 

o Parts  Lists 

o Schematic  Diagram 


Section  4 

Installation  - Options  and  Accessories 
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IMTCSDOCTION 

The  AC  Voltage  Input  Connector  is  an  assembly  that 
attaches  to  the  rear  of  the  Thermocouple/ DC  Volts 
Scanner  (option  162) . This  combination  allows  for 
voltage  measurement  on  20  channels  (10  for  ac  volts,  10 
for  dc  volts) . 

o PC  Volts:  measurements  ranging  from  5V  to  250V  can 
be  made  on  any  of  10  ac  channels.  The  voltage 
applied  to  any  ac  channel  must  not  exceed  250V 
rms.  The  frequency  range  for  ac  measurements  is  45 
to  450  Hz.  The  PC  Voltage  Input  Connector  converts 
ac  inputs  to  proportional  dc  voltages  equal  to  the 
rms  value  of  the  input  divided  by  1000. 

o DC  Volts:  measurements  up  to  64V  dc  can  be  made  on 
any  of  10  dc  channels. 

The  PC  Voltage  Input  Connector  is  shown  in  Figure 
160-1. 


P/N  728147 
February,  1985 


160-1 


160/PC  Voltage  Input  Connector 


Figure  160-1.  PC  Voltage  Input  Connector 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  presents  information  (description, 
specifications,  installation)  specifically  related  to 
the  AC  Voltage  Input  Connector.  Since  other  system 
hardware  is  used  in  logging  functions,  system  operating 
instructions  are  not  repeated  here. 

Where  the  AC  Voltage  Input  Connector  is  used  in  a 
specific  data  logging  function,  other  sections  provide 
more  appropriate  information.  Examples  include: 

o Section  5b.  Voltage  Measur orient: 

This  section  discusses  use  of  the  AC  Voltage  Input 
Connector  and  the  Thermocouple/ DC  Volts  Scanner  in 
measuring  ac  (and  dc)  voltage. 

o Section  5a.  Temperature  Measurement 
5d.  Resistance  Measurement 
5g.  Strain  Measurement 

These  other  data  logging  functions  can  also  use 
the  AC  Voltage  Input  Connector.  Any  of  these 
functions,  when  using  the  Transducer  Excitation 
Module  and  Connector  for  stimulus,  can  use  the 
dc  voltage  input  capability  of  the  PC  Voltage 
Input  Connector  as  the  respective  measurement 
input. 

The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  The  User 
Guide  treats  operation  with  various  levels  of 
complexity,  depending  on  user  familiarity  with  the 
instrument.  Some  acquaintance  with  the  User  Guide  is 
recommended.  For  any  operation-related  question,  the 
User  Guide  is  the  ultimate  authority. 

SPECIFICATIONS 

Table  160-1  presents  specifications  for  the  AC  Voltage 
Input  Connector. 
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Table  160-1 . AC  Voltage  Input  Connector  Specifications 


Channels  . 

Terminals 

AC  Voltage 

Range  ........... 

Resolution  ...... 

Maximum  Input  ... 

Frequency  Range  . 
Accuracy  ........ 

Conversion  Method 


10V  ac,  10V  dc 
40  (2  per  channel) 

5V  to  250V  ms 
0.1V  ac 

250V  ms  between  two 
terminals 
45  Hz  to  450  Hz 
See  Section  6g. 

1/2  wave,  average 
responding,  calibrated  to 
indicate  the  ms  value  of 
a sine  wave. 


DC  Voltage 

Ranges  and  Accuracy  ..........  Dete mined  by  the 

Option  162. 

See  Table  162-1. 

Maximum  Input  ................  250V  dc  or  ac  ms  between 

any  two  terminals 

Maximum  Caramon  Mode  Voltage  ......  250V  dc  or  ac  ms 

between  terminals  or 
between  a teminal  and 
ground. 

Compatibility  ....................  Attaches  to  the 

Thermocouple/DC  Volts 
Scanner  (option  162) . 


Temperature 

Operating  --20  to  70°C 

Storage  -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  <=95% 

25  to  40°C  <=75% 

40  to  50°C  <=45% 

50  to  70°C  <=40% 

Altitude 

Non-Operating  40 , 000  feet 

Operating  ....................  10,000  feet 

Shock  and  Vibration  ..............  Meets  MIL-T-28800C, 

Class  5 Standards 
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INSTALLATION 

External  measurement  sources  are  connected  to  the  2280 
Series  Data  Logger  via  wiring  to  the  input  connector 
block.  Installation  of  the  AC  Voltage  Input  Connector 
involves  assembling  and  connecting  wiring  to  the 
terminals  and  attaching  the  connector  to  the 
appropriate  scanner.  The  following  steps  detail  this 
procedure: 

1.  With  line  power  disconnected  and  the  POWER  switch 
set  at  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Loosen  the  two  retaining  screws  that  hold  the 
housing  to  the  chassis. 

3.  Firmly  grasp  the  housing  at  each  end  and  pull 
until  the  enclosed  connector  block  is  disconnected 
from  the  scanner. 

4.  Open  the  housing  by  pressing  each  locking  tab. 

WARNING 

BE  SURE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 

5.  The  AC  Voltage  Input  Connector  is  now  ready  to  be 
wired  to  external  measurement  systems.  For  each 
connection,  loosen  the  channel  terminal  screw, 
attach  the  external  wire  to  the  screw,  then 
tighten  the  screw  until  the  wire  is  firmly  in 
place.  Notice  that  the  two  terminals  for  each 
channel  are  marked  HI  and  LO.  Starting  at 
Channel  0,  attach  the  external  wiring  for  the 
desired  application. 
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NOTE 

For  proper  reading  polarity  on  the  dc 
channels,  ensure  that  the  current  flows  into 
the  HI  terminal  and  out  of  the  LO  terminal. 

6 • Close  the  housing  over  the  input  connector, 

ensuring  that  the  external  wires  exit  the  rear  of 
the  enclosure  without  being  pinched. 

WARNING 

BEFORE  INSTALLING  THE  WIRED  INPUT  CONNECTOR 
AT  THE  2280  REAR  PANEL,  ENSURE  THAT  ALL  LINE 
PCWER  TO  THE  MAINFRAME  OR  EXTENDER  CHASSIS 
IS  DISCONNECTED.  LETHAL  VOLTAGES  MAY  BE 
PRESENT  WITHIN  THE  2280  AND  ON  SOME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS 
UNLESS  YOO  ARE  QUALIFIED  TO  DO  SO. 

7.  Position  the  enclosed  (and  wired)  input  connector 
in  the  guides  of  the  2280  rear  panel  slot 
containing  the  appropriate  scanner. 

8.  Push  the  connector  onto  the  card  edge  connector  at 
the  rear  of  the  scanner.  Press  the  connector 
firmly  into  place. 

9.  Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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INSTALLATION  TEST 

AC  Voltage  Input  Connector  installation  can  be  verified 
by  successfully  reading  an  ac  voltage  input  channel.  Be 
sure  that  system  components  other  than  the  AC  Voltage 
Input  Connector  are  operational.  The  following 
equipment  is  required: 

o 2280  Series  Data  Logger 

o High  Performance  A/D  Converter  (option  161) 
o Thermocouple/ DC  Volts  Scanner  (option  162) 

o AC  Voltage  Input  Connector  (option  160) 

NOTE 

This  test  verifies  basic  operability.  For 
accuracy  tests,  refer  to  the  2280  Series 
Service  Manual  subsection  for  this  option 
assembly. 

For  example,  the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  a block  of  ten  ac 
voltage  input  channels. 


Press : 

Display: 

MAIN  MEND  CHOICE  <M  FOR  MENU>?  A 

A ENTER 

CHANNEL  NUMBER  (OR  BLOCK)  = 

0 . . 9 ENTER 

<P,C,D,L>?  P 

ENTER 

A:  CHANNEL  FUNCTION  <A-Z>? 

D 

A<D>  VOLTS/CURRENT 

ENTER 

A<D>  VOLTS/CURRENT  RANGE  <1-7 >? 

6 

AD<6>  250.0  VAC 

ENTER 

AD:  CHANNEL  MENU  CHOICE  <l-5>? 

EXIT  ... 

(return  to  MAIN  MENU  CHOICE) 
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NOTE 

If  the  2280A  is  being  used  for  ac  voltage 
measurement,  the  following,  slightly 
different  key  sequence  is  required: 

A 

ENTER 

0..9 

ENTER  ENTER 
D ENTER 
3 ENTER 
3 ENTER 
CX+0.32  ENTER 


<A>  CHANNEL  PROGRAM 


CHANNEL 
* /BLOCK 

CHANNEL 
FUNCTION 
A RANGE 

< A- 2 > 

CHANNEL  MENU  CHOICE  < t-5  >? 

P,C.D,  OR  L. 

O-l-i*# 

Or 

Cx  Cx 

eiAMRvE  Ul/C'j  f i 

< l > 

ALARM 

UST* 

>1*** 

< 2 > 
CHANNEL 
UNITS 

ft-*  aw% 

HAMfMj'OtO* 

<3  > 

CHANNEL  EXPRESSION  of  PROCEDURE 

6-JS  cr<4t+a+tt 

*****  K>  0KVMIH4  C**/wa«  M Ci  C*  - C*  ' > § ’ MO 

<«> 

CHANNEL  LABEL 

tuxM  (n«»jjsr  ttu* 

< 5 > 
LOGGING 
FORMAT 

H 

■Hi 

■MHBH 

MUM 

■HI 

feSiS' 

■I  ■ 

■1  ■ 

MM  MUM 

hnhhh 

m ■ 

HH  HI 

MMHMB 

m m 

■■HHI 

mmm 

■hhhi 

1 

m 

—] 

■i  ■ r,' 

SHMmiiS 

mm  i i Mi 

L_ 

_ 

CMAMWEU  FUNCTION  MENU 


USER  DEFINED 
WTO  CONTAHTS 


<3'v5»3  0)Mv0C 

- 1*  OOQ  htvOC 
>*60  VAC 


<r>«A000Mv'O»o 

CMiMAnon 

*•7 > YH4*»OCOu*\S 
<J>Ji  NOS) 

<*>  R 4»»S| 


«M*S> 

<S>  t (w«S) 

*•■>  B <NtS) 

<£'-  «v-v«e  vs 

'H>  j jD»Nt 
<V  • t (OIH', 

A RTO 

0>M4  0C  VCXTSSCANMtA 

<»>  ’oohwco  oc  vous 

0>  US»«  OC#IN«0  OC  V<XT* 
SCANNflA 

<«  s AtO  SCAMHCM  TlM* 
LT  4*  00  C 

x4  > t<3  OMA4  CJ  AtD  SCAMNtft 
L.0 


<«»uS£B  Ot^wCOATO 
$Ca*n£*  <.0  AAMCI 
v.r>3«  AfOSCiWNCA  TfUfi 

at  moc 

<i>  USER  Ot#iN£0  AYO 
mi  «ANGt 

VM*  C «TD  «ArtMW«* 

iw  * o iwm  « ioom 

AA.  AHA  «*«**  « J wt,  3| 
>«]  (XL  T A !<**•%.«  - ’ 40*1 
(OwtAUM  - ttSMC'MI 
V.CV.  COUWTCR/TOTAUUrtR 

<t , covers 
<*Vf«t<X*NCV 
*TAYU*  OUT»U>' 
tM  £*•$  <>*M  «TW*t 


» C*4H| 


*na  H*kA  <!■ 

<|>  OtAt^Ji  IwruY 

1«<  :«I4  (Wi  O'**  CWH»» 

Trnt  *0"Jmra  Amm«  |t-»« 

<a>  anaa-oo  ournrt 

<*>  aCO/lllHAAV  *RVT 

<Iv 

<»>  4.1  00  OHMS  oc  wxr* 


<1^  *4  COO  *0*4$  Rto 


Q 

B 

■n 

m 

Hi 

m 

HI 

■1 

m 

m 

HH 

Hi 

■ 

m 

mi 

m 

m 

m 

■H 

Hi 

m 

HH 
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■1 
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m 
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<2>  HAAAA 
0>iw*«v. 
<4>  rv>  nrws 

<4>  non  * 
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MONITOR  any  of  these  channels  (press  MONITOR) . A 
successful  response  verifies  correct  installation.  If 
an  ac  voltage  input  is  connected  to  the  channel  being 
monitored,  verify  that  the  displayed  measurement  is 
reasonable. 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  CHANNEL  = 

MONITOR  CHANNEL  = CO 
C 0 ( reading) 

PROGRAMMING 


MONITOR 

CO 

ENTER 


Use  of  the  AC  Voltage  Input  Connector  requires  the 
following  programming  selections: 


o Channel  Expression 

When  the  AC  Voltage  Input  Connector  is  used  in  a 
2280A,  the  channel  expression: 

CX=CX+0.32 

must  be  programmed  for  any  ac  voltage  input 
channel  to  add  in  the  diode  voltage  drop  incurred 
in  the  ac-to-dc  conversion.  This  expression  is  not 
required  in  2280B  or  2285B  applications. 

o Logging  Format 

For  2280A  applications  only,  logging  format  6 must 
be  selected  for  AC  Voltage  Input  channels.  This 
format  is  as  follows: 


nnnn.n 
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OPERATION 

Once  installed  in  the  data  logger,  the  AC  Voltage  Input 
Connector  requires  no  further  operator  attention. 

Use  of  the  PC  Voltage  Input  Connector  (in  conjunction 
with  other  option  assemblies)  is  described  under 
Voltage  Measurement,  Section  5b.  Sections  5a,  5d,  and 
5g  explain  use  of  this  connector's  dc  voltage  input 
capabilities  in  temperature  (KTD) , resistance,  and 
strain  measurements,  respectively.  In  addition,  the 
data  logger  offers  a wide  range  of  programming  and 
operating  features  that  are  fully  documented  in  the 
User  Guide. 

SERVICE  INFORMATION 

Tiie  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manuals 

o Theory  of  Operation 

o Parts  List 

o Schematic  Diagram 
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IM’RCDUCTION 

The  High  Performance  A/D  Converter  (option  -161) 
provides  high  accuracy  analog  to  digital  conversion  of 
scanner  input  voltages.  For  analog  measurements,  at 
least  one  A/D  Converter  must  be  installed  in  either  the 
2280  Series  Data  Logger  or  the  2281A  Extender  Chassis. 
The  voltage  ranges  and  other  parameters  relative  to  the 
A/D  Converter  are  programmable  via  the  front  panel.  The 
configurations  listed  below  are  permissible: 

o A maximum  of  15  High  Performance  A/D  Converters 
can  be  supported  by  the  2280  System. 

o Each  High  Performance  A/D  Converter  can  support  a 
maximum  of  five  20-channel  Thermocouple/ DC  Volts 
Scanners  (option  162)  or  20-channel  KTD/Resistance 
Scanners  (option  163) . 

o The  normal  capacity  for  the  2280  Series  Mainframe 
is  one  A/D  Converter  and  five  Scanners  (i.e.,  100 
channels) . Alternately,  up  to  three  A/D  Converters 
could  be  installed  in  the  2280  Series  Mainframe  if 
each  is  associated  with  only  one  scanner. 

o These  same  configurations  are  possible  with  the 
2281A  Extender  Chassis. 

P/N  647644,  Rev  1 
February,  1.985 
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Figure  161-1.  High  Performance  A/D  Converter 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  High  Performance  A/D 
Converter.  Since  other  system  hardware  is  used  in 
logging  functions,  system  operating  instructions  are 
not  repeated  here. 

The  High  Performance  A/D  Converter  is  used  wherever  an 
analog  measurement  function  is  involved.  Therefore, 
Sections  5a,  5b,  5c,  and  5g  describe  functions  using 
the  A/D  Converter. 

The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  The  User 
Guide  treats  operation  with  various  levels  of 
complexity,  depending  on  user  familiarity  with  the 
instrument.  Some  acquaintance  with  the  User  Guide  is 
recommended.  For  any  operation- related  question,  the 
User  Guide  is  the  ultimate  authority. 

SPECIFICATIONS 

Specifications  for  the  High  Performance  A/D  Converter 
are  presented  in  Table  161-1. 
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Table  161-1.  High  Performance  A/D  Converter  Specifications 

Dynamic  Range  (internal)  ±131/071  counts  at  50  Hz 

±109/226  counts  at  60  Hz 

Cannon  Mode  Rejection  ..........  170  dB  at  50  Hz  ±0.1% 

(with  100  ohm  imbalance)  170  dB  at  60  Hz  ±0.1% 

160  dB  at  dc 

Normal  Mode  Rejection  ..........  60  dB  at  50  Hz  ±0.1% 

or  60  Hz  ±0.1% 

Isolation  ......................  250V  dc  or  ac  rms  between 

2280A-161  and  any  other 
module . 

Measurement  Method  Dual  slope/  integrating 

over  1 line  cycle 

Zero  Stability  ... Automatic  zero 

Ranges,  Resolution,  Accuracy  ...  Determined  by  Scanner  (see 

Tables  162-1  and  163-1)  and 
application. 

See  Accuracy  sections: 

Temperature  Measurement 
Using  Thermocouples 
Temperature  Measurement 
Using  RTDs 

DC.  Voltage  Measurement 
PC  Voltage  Measurement 
DC  Current  Measurement 
Resistance  Measurement 
Strain  Measurement 


. “20  to  70°C 
. -55  to  75°C 


Relative  Humidity  (without  condensation) 


.Altitude 

Non-Operating  . 

Operating  

Shock  and  Vibration 


<*  45% 

<=  40% 

40.000  feet 

10.000  feet 

Meets  MIL-T-28800C, 
Class  5 Standards 


161-4 


leiynigh  Performance  A/D  Converter 


INSTALLATION 

Address  Selection 

An  address  must  be  established  for  each  A/D 
Converter  installed  in  the  system.  This  address 
identifies  the  range  of  channel  numbers  associated  with 
the  A/D  Converter.  The  A/D  Converter  address 
corresponds  to  the  "hundreds"  digit  of  the  associated 
channel  numbers.  This  correspondence  is  defined  in 
Table  161-2.  If  an  A/D  Converter  is  associated  with 
less  than  100  channels,  the  lowest  channel  addresses 
available  (within  the  respective  block  of  100)  must  be 
used.  Higher,  unused  addresses  are  thereby  made 
available  for  other  serial  link  devices. 

Table  161-2.  A/D  Address  Switch  Settings  and  Channel  Ranges 

ADDRESS  SWITCH  SETTING  CHANNEL  RANGE 

0 
1 
2 


0-99 

100-199 

200-299 


5 


8 

9 

10 
11 
12 

13 

14 


500-599 

600-699 

700-799 

800-899 

900-999 

1000-1099 

1100-1199 

1200-1299 

1300-1399 

1400-1499 


NOT  USED 


The  address  switch  is  located  in  the  rear  left  corner 
of  the  board.  The  switch  setting  can  be  viewed  through 
the  window  labeled  ADDRESS. 
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For  each  A/D  Converter  in  your  system,  locate  the  A/D 
Converter  address  switch  (left  corner  of  the  A/D 
Converter  board).  Using  a.  screwdriver,  move  the  switch 
to  the  desired  address  switch  setting. 

The  High  Performance  A/D  Converter  requires  no  further 
operator  adjustments. 


The  High  Performance  A/D  Converter  is  installed  in  the 
slot  directly  above  its  associated  scanner (s)  . Each 
High  Performance  A/D  Converter  should  be  installed  as 
follows: 


WARNING 

ENSURE  THAT  ALL  POWER  TO  THE  MAINFRAME  OR 
EXTENDER  CHASSIS  IS  DISCONNECTED  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOLTAGES  MAY 
BE  PRESENT  WITHIN  THE  2280  SERIES  DATA  LOGGER 
AND  ON  SCfffi  OPTION  CARDS*  DO  NOT  REMOVE  ANY 
INSTRUMENT  COVERS  UNLESS  YOU  ARE  QUALIFIED  TO 
DO  SO. 


1®  Turn  the  2280  Series  Data  Logger  Power  Keyswitch 
to  the  POWER  OFF  position. 


2.  Locate  the  horizontal  slot  on  the  rear  of  the 
2280  or  2281  where  the  A/D  is  to  be  installed. 
The  A/D  Converter  should  reside  directly  above 
its  associated  scanner (s) . 

CAUTION 

Handle  the  board  by  its  edges  to  avoid 
contamination  with  oil  fran  the  hands  and  to 
minimize  the  risk  of  damage  by  static 
discharge. 
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3.  Align  the  A/D  Converter  in  the  desired  slot  so 
that  the  board-edge  connector,  is  toward  the 
motherboard  in  the  rear  of  the  slot.  Push  the 
board  straight  in  until  it  is  irated  with  the 
motherboard  connectors. 

4.  Secure  the  A/D  to  the  chassis  with  the  two 
retaining  screws. 

INSTALLATIC^  TEST 

Since  measurement  inputs  are  supplied  to  the  A/D 
Converter  through  scanners  and  input  connectors,  at 
least  one  scanner  and  one  input  connector  are  required 
to  form  a minimal  measur orient  system.  The  Installation 
Test  can  therefore  be  used  to  check  the  installation 
for  any  of  the  following  option  combinations: 

o Option  161,  High  Performance  A/D  Converter,  and 
one  of  the  following  scanner-connector 
combinations: 

o Option  162,  Thermocouple/BC  Volts  Scanner,  and 

- Option  160,  AC  Voltage  Input  Connector,  or 

- Option  171,  Current  Input  Connector,  or 

- Option  175,  Isothermal  Input  Connector,  or 

- Option  176,  Voltage  Input  Connector. 

o Option  163,  RTD/Resistance  Scanner  and 

- Option  177,  RTD/Resistance  Input  Connector 

WARNING 

THE  INSTALLATION  VERIFICATION  TEST  IS  FOR  USE 
BY  QUALIFIED  SERVICE  PERSONNEL  ONLY.  LETHAL 
VOLTAGES  MAY  BE  PRESENT  WITHIN  THE  2280 
SERIES  DATA  LOGGER  AND  ON  SOME  OPTION  CARDS. 

DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS  UNLESS 
YOU  ARE  QUALIFIED  TO  DO  SO. 


161-7 


161/High  Performance  A/D  Converter 


Use  the  following  procedure  to  test  the  installation  of 

the  High  Performance  A/D  Converter: 

1.  Prepare  the  A/D  Converter  for  installation  by 
setting  the  A/D  Converter  address  switch  to  0. 

2.  Install  the  A/D  Converter  in  the  2280. 

3.  Install  either  the  Thermocouple/DC  Volts  Scanner 
(162)  or  the  RTD/Resistance  Scanner  directly  below 
the  A/D  Converter. 

4.  Apply  power  to  the  2280. 

5.  Program  the  2280  for  a configuration  list  as 
follows: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-ZZ?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT/ 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU/?  A 

6.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  In  this  case,  a correct  High 
Performance  A/D  Converter  and  Scanner  installation 
yields  a listing  that  identifies  each  associated 
channel  block  by  beginning  channel  number  and  type. 
The  following  examples  are  possible: 
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o Example  1:  A/D  Converter  and  Thermocouple/ DC 
Volts  Scanner  (no  connector)  installed.  If  a 
connector  is  not  installed,  the  default  type 
becomes  VOLTS/CURRENT. 

BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = VOLTS/CURRENT 
BEGINNING  CHANNEL  NUMBER  = 10 
TYPE  = VOLTS/CURRENT 

o Example  2:  A/D  Converter  and  RTD/Resistance 
Scanner  (no  connector)  installed. 

BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = RTD 

BEGINNING  CHANNEL  NUMBER  = 10 
TYPE  * RTD 

o Example  3;  If  the  A/D  Converter  or  the 

Scanner  is  not  installed,  no  channel  number 
and  type  listing  appears. 


Once  installed  in  the  data  logger  with  the  appropriate 
adjustments,  the  High  Performance  A/D  Converter  is 
ready  for  use.  Complete  the  external  wiring  connections 
necessary  to  provide  the  A/D  Converter  with  analog 
inputs.  This  is  done  using  one  or  more  of  the  scanners 
(Thermocouple/DC  Volts;  RTD/Resistance)  equipped  with  a 
compatible  input  connector  (Current,  Isothermal, 
Voltage,  PC  Voltage;  RTD/Resistance) . 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Calibration/ Adjustment  Procedure 

o Parts  List 

o Schematic  Diagram 
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INTROXJCriON 

The  The rmocoupl e/DC  Volts  Scanner  (Option  -162)  is  a 
plug-in,  one  microvolt,  20-channel  thermocouple  and 
multi-voltage  range  relay  scanner  contained  on  a single 
pcb.  All  channels  are  equipped  with  three  poles, 
including  a Shield  input.  The  scanner  operates  as  a 
self-calibrating  analog  data  multiplexer,  linking  the 
A/D  Converter  to  external  measurement  points.  It 
accepts  a variety  of  analog  inputs,  depending  on  the 
type  of  connector  in  use  (Current  Connector,  Isothermal 
Connector,  Voltage  Connector,  or  AC  Voltage). 

The  Thermocouple/EC  Volts  Scanner  must  be  used  with  a 
High  Performance  A/D  Converter.  A maximum  of  five 
scanners  can  be  used  with  a single  A/D  Converter.  The 
Thermocouple/DC  Volts  Scanner  is  illustrated  in  Figure 
162-1. 
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Figure  162-1.  The nnocoupl e/DC  Volts  Scanner 
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TORE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Therraocouple/DC  Volts 
Scanner.  Since  other  system  hardware  is  used  in  most 
data  logging  functions,  system  operating  instructions 
are  not  repeated  here. 

Where  the  Thermocouple/DC  Volts  Scanner  is  used  in  a 
specific  data  logging  function,  other  sections  of  the 
System  Guide  provide  more  appropriate  information. 
Examples  include: 

o Section  5a:  Temperature  Measurement 

This  section  discusses  use  of  the  Thermocouple/DC 
Volts  Scanner  (with  Thermocouple  Input  Connector) 
in  making  thermocouple  temperature  me asur orients . 

o Section  5b:  Voltage  Measurement 

Discusses  measurements  made  with  the  Voltage  Input 
Connector,  AC  Voltage  Input  Connector,  or 
Thermocouple/BC  Volts  Input  Connector  attached  to 
the  Thermocouple/DC  Volts  Scanner. 

o Section  5c:  Current  Measurement 

Use  of  the  Current  Input  Connector  with  the 
scanner  is  discussed  in  this  section. 

o Section  5d:  Resistance  Measurement 

When  the  Transducer  Excitation  Module/ Connector 
are  used  for  stimulus  of  a resistance  transducer, 
the  Thermocouple/DC  Volts  Scanner  is  employed  to 
measure  the  resulting  dc  voltage. 

o Section  5g:  Strain  Measurement 

A strain  gage  constitutes  a variable  resistance 
transducer.  With  stimulus  from  the  Transducer 
Excitation  Module/Connector,  resulting  dc  voltage 
measurement  is  accomplished  with  the 
Thermocouple/DC  Volts  scanner. 
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The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  The  User 
Guide  treats  operation  with  various  levels  of 
complexity,  depend ing  on  user  familiarity  with  the 
instrument.  Sane  acquaintance  with  the  User  Guide  is 
recommended . For  any  operation- related  question,  the 
User  Guide  is  the  ultimate  authority. 

SPECIF  ICATIONS 

Specifications  for  the  Thermocouple/DC  Volts  Scanner 
are  listed  in  Table  162-1. 

Thermocouple  accuracy  specifications  are  detailed  in 
the  Appendices.  These  specifications  apply  when  using 
the  Thermocouple/DC  Volts  Scanner  with  the  High 
Performance  A/D  Converter  (Option  161)  and  the 
Isothermal  Input  Connector  (Option  175) . 

Table  162-1.  Tberaocouple/DC  Volts  Scanner  Specifications 


Poles  per  Channel  .............. 

Input  Impedance 

64  mV  and  512  mV  Ranges  • . • • 

6V  and  64V  Ranges  ......... 

Voltage  Offset  (max)  .......... 

Ranges  and  Displayed  Resolution 

64  mV  Range 

512  mV  Range  

8V  Range  

64V  Range 


3 (HI,  DO,  SHIELD) 

>200  megohm  in  parallel  with 
5600  pF 


1 uV 
10  uV 
100  uV 
1 mV 
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Accuracy  Determined  by  application. 

See  Accuracy  sections: 

Temperature  Measurement 
Using  Thermocouples 
DC  Voltage  Measurement 
PC  Voltage  Measurement 
DC  Current  Measurement 
Strain  Measurement 

Zero  Stability Automatic  Zero 

Input  Isolation 250V  dc  or  ac  rms  between 

any  two  channels  or  any 
channel  and  ground 

Overload  without  Damage 250V  dc  or  250V  ac  rms 

Comnon  Mode  Voltage  (max)  250V  dc  or  ac  rms  between 

any  2 terminals  or  a 
terminal  and  ground 

Carmon  Mode  Rejection  ..........  170  dB  at  50  Hz  ±0 .1% 

(with  100  ohm  imbalance)  170  dB  at  60  Hz  ±0.1% 

160  dB  at  dc 

Normal  Mode  Rejection  ..........  60  dB  at  50  Hz  ±0.1% 

or  60  Hz  ±0.1% 


Temperature 

Operating  ~2G  to  70°C 

Storage  ....................  -55  to  75°C 

Relative  Humidity  (without  condensation) 


Below  25  C 


<=  95% 


25  to  40°C <=75% 


50  to  70 
Altitude 


Or 


<=  45% 
<= 


Non-Operating  .............. 

Operating  .................. 

Shock  and  Vibration  


40.000  feet 

10.000  feet 

Meets  MIL-T-28800C, 
Class  5 Standards 
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INSTALLATION 

Physical 

The  Thermocouple/DC  Volts  Scanners  (up  to  5 per  A/D 
Converter)  are  installed  in  the  slot(s)  directly  below 
their  associated  A/D  Converter.  Install  the 
The mocoupl e/DC  Volts  Scanner  using  the  following 
procedure: 


WARNING 

ENSURE  THAT  ALL  LINE  PCWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOLTAGES  MAY 
BE  PRESENT  WITHIN  THE  2280  SERIES  DATA 
LOGGER  AND  ON  SOME  OPTION  CARDS.  DO  NOT 
REMOVE  ANY  INSTRUMENT  COVERS  UNLESS  YOU  ARE 
QUALIFIED  TO  DO  SO. 

1.  Turn  the  Power  Keyswitch  to  the  PCWER  OFF 
position. 


2.  From  the  rear  of  the  Data  Logger,  identify  the 
mounting  slot(s)  appropriate  for  the 
Thermocouple/DC  Volts  Scanner  (s) . A maximum  of 
five  scanners  may  be  associated  with  one  A/D 
Converter.  All  scanners  must  be  positioned 
immediately  below  the  associated  A/D  Converter. 
Any  other  serial  link  device  (Counter/Totalizer, 
Digital  I/O  Assembly,  Analog  Output)  must  not 
interrupt  this  hierarchy. 

CAUTION 

For  handling,  use  only  the  scanner  board 
edges.  Use  of  this  technique  avoids 
contamination  with  oil  from  the  hands  and 
minimizes  the  risk  of  damage  by  static 
discharge. 
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3.  Align  the  Thermocouple/DC  Volts  Scanner  in  the 
desired  slot.  The  board-edge  connector  must  face 
in  (toward  the  motherboard) . 

4.  Secure  the  scanner  board  in  the  slot.  Push  the 
board  straight  in  until  it  makes  contact  with  the 
motherboard  connectors.  Then  continue  pressing 
firmly  until  it  is  mated  with  these  connectors. 
Ensure  that  the  two  plastic  retainer  clips  (on 
either  side  of  the  board)  snap  into  the  slots  on 
the  chassis  side  wall. 

NOTE 

To  extract  the  scanner  board,  first  push  the 
plastic  retainer  clips  toward  the  center  of 
the  instrument.  Then  pull  the  assembly  from 
the  chassis. 

Connections 

Connections  must  be  made  between  the  Themocouple/DC 
Volts  Scanner  and  outside  measurement  points.  These 
external  connections  are  rrade  through  a connector  card 
attached  to  the  scanner  card.  Available  connectors  ares 

o Current  Input  Connector  (option  171) 
o Isothermal  Input  Connector  (option  175) 
o Voltage  Input  Connector  (option  176) 
o PC  Voltage  Input  Connector  (option  160) 

Refer  to  the  appropriate  option  subsection  for  complete 
external  connection  instructions. 
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INSTALLATION  TEST 

Use  the  following  procedure  to  test  the  installation  of 
the  Thermocouple/DC  Volts  Scanner: 

1.  Prepare  the  A/D  Converter  for  installation  by 
setting  the  A/D  Converter  address  switch  to  0. 

2.  Install  the  A/D  Converter  in  the  2280, 

3.  Install  the  Thermocouple/DC  Volts  Scanner  (option 
162)  directly  below  the  A/D  Converter. 

4.  Apply  power  to  the  2280. 

5.  Program  the  2280  for  a configuration  list: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  -FOR  MENU>?  A 
L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST' MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  <PR ESS  EXIT  TO  ABORT> 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
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6.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  Correct  scanner  installation 
yields  a listing  that  identifies  each  associated 
channel  block  by  beginning  channel  number  and  type. 
The  following  examples  are  possible: 

o Example  1:  Thermocouple/DC  Volts  Scanner 
installed  with  no  connector.  If  a connector 
is  not  installed,  the  default  type  becomes 
VOLTS/ CURRENT. 

BEGINNING  CHANNEL  NUMBER  « 0 
TYPE  = VOLTS/CURRENT 
BEGINNING  CHANNEL  NUMBER  =10 
TYPE  = VOLTS/CURRENT 

o Example  2:  If  the  Scanner  is  not  installed, 
no  channel  number  and  type  listing  appears. 


Programming  for  the  Thermocouple/DC  Volts  Scanner 
involves  procedures  common  to  the  2280  Series  Data 
Logger.  The  programming  process  is  presented  on  the 
Programming  Form  and  fully  explained  in  the  User  Guide. 

Instructions  specific  to  the  Thermocouple/DC  Volts 
Scanner  are  found  in  the  CHANNEL  PROGRAM  section  of  the 
Programming  Form.  Here,  the  voltage  or  current  input 
range  and  the  type  of  thermocouple  can  be  selected. 

SERVICE  INFORMATION 

Refer  to  the  2280  Series  Service  Manual  for: 

o Theory  of  Operation 

o Performance  Verification  Procedure 

o Parts  List 

o Schematic  Diagram 
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INTRODUCTION 

The  RTD/Resistance  Scanner  is  a 20-channel  resistance 
measuring  scanner.  When  used  with  the  RTD/Resistance 
Connector  (2280B-177) , it  can  be  used  in  the  2280 
system  to  make  measurements  of  resistances  and  variable 
resistance  transducers.  The  RTD/Resistance  Scanner  is 
illustrated  in  Figure  163-1. 

Resistance  measurements  are  usually  made  to  determine 
the  value  of  sane  other  parameter  that  they  are 
directly  related  to,  such  as  taupe ratu re.  The  2280 
software  provides  the  ability  to  translate  resistance 
measurements  made  on  RTDs  into  appropriate  temperature 
readings . 


P/N  753046 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
description,  installation,  and  specifications 
information  specifically  related  to  the  RTD/Resistance 
Scanner. 

Other  sections  in  this  manual  provide  more  detailed 
information  when  the  RTD/Resistance  Scanner  is  to  be 
used  to  implement  a specific  data  logging  function. 

Two  sections  are: 

o Section  5a:  Temperature  Measurement 
This  section  discusses  the  use  of  the 
KTD/Resistance  Scanner  and  Connector  for  measuring 
temperature  with  RTDs  and  thermistors. 

o Section  5d:  Resistance  Measurement 

This  section  presents  information  helpful  for 
making  straight  resistance  measurements . 

System  operating  instructions  for  the  Data  Logger  are 
presented  in  the  User  Guide.  The  User  Guide  presents 
operation  at  various  levels  of  complexity,  to  better 
natch  user  familiarity  with  the  instrument,  and  is  the 
ultimate  authority  on  ope rati on- related  questions. 

SPECIFICATIONS 

Specifications  for  the  RTD/Resistance  Scanner  are 
presented  in  Table  163-1. 

Specifications  for  the  RTD/Resistance  Input  Connector 
can  be  found  in  the  177  option  subsection  (Section  4)  , 
while  specifications  that  pertain  to  the  use  of  both  of 
these  option  assemblies  together  can  be  found  in 
Appendix  G of  this  manual. 
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Table  163-1.  Specifications 

Channels . 20 

Poles  per  Channel 4 (HI  EXCITATION,  HI,  LO, 

LO  EXCITATION) 

Common  Return  Poles  2 (LO  COM  for  channels 

0-9,  LO  COM  for  channels 
10-19) 

Measurement  Modes  (3)  ..........  4-Wire  (4W)  (no  reed 

resistances  in  measurement 
path) . 

3 -Wire  Accurate  (3WA)  (no 
reed  resistances  in 
measurement  path.  Channels 
in  a decade  share  a common 
return) . 

3-Wire  Isolated  (3WCM)  (one 
reed  resistance  in 
measurement  path) . 

Measurement  Mode  Selection  .....  2 jumpers  select  scanner 

measurement  mode 

Current  Sources  ................  2 (1  mA,  32  uA) 


Resistance  Ranges, 


Range  ................. 

Internal  Resolution 
Excitation  ........ 

Range  

Internal  Resolution 
Excitation  ........ 

Range  ................. 

Internal  Resolution 
Excitation  ........ 


Accuracy 


d Excitation 
256  ohm 
2.4  megohm 
1 mA 
2048  ohm 
19  megohm 
1 mA 

64  kilohm 
0.6  ohm 
32  uA 

Determined  by  application. 
See  Accuracy  sections: 

Temperature  Measurement 


Zero  Stability 


Resistance  Measurement 
Automatic  zero 
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Input  Channel  Isolation 

4-Wire  (4W)  250V  dc  or  ac  rms  between 

any  two  channels 

3-Wire  Accurate  (3WA)  . 250V  dc  or  ac  rms  between 

decades  of  channels 

3-Wire  Isolated  (3WCM)  250V  dc  or  ac  rms  between 

any  two  channels 

Overload  without  Damage 30V  dc  or  24V  ac  rms 

between  any  two  terminals 
of  a channel 

Comnon  Mode  Isolation  250V  dc  or  ac  rms  between 

scanners, 

250V  dc  or  ac  rms  between 
decades  of  channels, 

250V  dc  or  ac  rms  between 
channels  within  a decade 
for  4-Wire  (4W)  and  3-Wire 
isolated  (3WCM)  measurement 
modes, 

30V  dc  or  24V  ac  rms 
between  any  terminals  in 
the  same  decade  except 
between  LO  COM's  for  the 
3 -Wire  Accurate  (3WA) 
measurement  mode 

Temperature 

Operating  ..................  -20  to  70°C 

Storage  ....................  -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  .................  <=95% 

25  to  40°C  .................  <=75% 

40  to  50°C  .....  <=45% 

50  to  70°C  <=40% 

Altitude 

Non-Operating  ..............  40,000  feet 

Operating  10,000  feet 

Shock  and  Vibration  ............  Meets  MIL-T-28800C, 

Class  5 Standards 
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INSTALLATION 
Mode  Selection 

One  measurement  mode,  4-Wire  (4W) , 3-Wire  Accurate 
(3WA) , or  3-Wire  Isolated  (3WCM) , must  be  selected 
prior  to  physically  installing  the  scanner.  This  choice 
is  made  through  the  two  jumpers  shown  in  Figure  163-1. 
The  measurement  modes  are  described  in  Sections  5a  and 
5d. 


Physical 

The  RTD/Resistance  Scanner (s),  from  one  to  five  per  A/D 
Converter,  are  installed  in  the  slot(s)  directly  below 
the  A/D  Converter  with  which  they  are  to  work.  This 
arrangement  must  be  maintained  in  the  2280  mainframe 
and  the  2281 A Extender  Chassis.  Install  each 
RTD/Resistance  Scanner  using  the  following  procedure: 

WARNING 

ENSURE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOLTAGES  MAY 
BE  PRESENT  WITHIN  THE  2280  SERIES  DATA 


LOGGER,  THE  2281A  EXTENDER  CHASSIS,  AND  ON 
SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 


1.  Turn  the  Power  Keyswitch  to  the  POWER  OFF 
position. 
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2.  From  the  rear  of  the  Data  Logger  or  Extender 
Chassis,  identify  the  mounting  slot(s)  appropriate 
for  the  RTD/Resistance  Scanner  (s).  A maximum  of 
five  RTD/Resistance  or  Thermocouple/DC  Volts 
scanners  in  any  combination  rray  be  associated  with 
one  A/D  Converter.  All  scanners  that  are  to  work 
with  an  A/D  Converter  must  be  installed 
immediately  below  the  A/D  Converter.  This  order 
must  not  be  interrupted  by  any  other  serial  link 
device  (such  as  the  Counter /Totalizer,  Digital  I/O, 
or  Analog  Output.) 

CAUTION 

Only  handle  the  scanner  board  by  the  edges, 
not  including  the  gold  fingers.  This  avoids 
cmt^xainating  the  sensitive  circuitry  with 
oil  from  the  hands  while  minimizing  the  risk 
of  damage  by  static  discharge. 

3.  Align  the  RTD/Resistance  Scanner  (component  side 
up)  in  the  desired  slot,  keeping  the  two  plastic 
retainer  handles  located  on  both  side  edges 
pointed  away  from  the  motherboard. 

4.  Secure  the  scanner  board  in  the  slot,  by  pushing 
the  board  straight  in  until  it  makes  contact  with 
the  motherboard  connectors,  and  continuing  to 
press  firmly  until  the  board  mates  fully  with  the 
connector.  Ensure  that  the  retainer  handles  snap 
into  the  slots  on  the  chassis  side  wall. 

NDTE 

To  extract  the  scanner  board,  first  push  or  pull  the 
plastic  retainer  handles  away  from  the  chassis  sides. 
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External.  Connections 

Connections  between  the  RTD/Resistance  Scanner  and 
outside  measurement  points  are  made  through  the 
RTD/Resistance  Input  Connector,  which  is  attached  to 
the  rear  of  the  scanner.  Wiring  from  the  external 
resistance  to  the  connector  terminals  must  be  made 
while  the  connector  is  physically  separated  from  the 
scanner.  Refer  to  the  RTD/Resistance  Input  Connector 
(option  177)  subsection  for  complete  external 
connection  instructions. 

INSEAIIiATION  TEST 

Use  the  following  procedure  to  test  for  proper 
installation  of  the  RTD/Resistance  Scanner: 

1.  Ensure  that  power  is  not  applied  to  the  2280. 

2.  Prepare  the  A/D  Converter  for  installation  by 
setting  the  A/D  Converter  address  switch  to  0. 

3.  Install  the  A/D  Converter  in  the  2280. 

4.  Install  the  RTD/Resistance  Scanner  directly  below 
the  A/D  Converter. 

5.  Install  the  RTD/Resistance  Input  Connector  on  the 
rear  of  the  scanner. 

6.  Apply  power  to  the  2280. 
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7.  Program  the  2280  to  list  the  hardware  configuration 
as  follows: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  <PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

8.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  A RTD/Resistance  Scanner 
installation  should  yield  a listing  that  correctly 
identifies  each  decade  of  channels  by  beginning 
channel  number  and  type.  Look  for  the  following: 

BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = RTD 

BEGINNING  CHANNEL  NUMBER.  « 10 
TYPE  = RTD 
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frogrammins 

Programming  the  2280  Series  Data  Logger  to  utilize  the 
RTD/Resistance  Scanner  involves  procedures  common  to 
other  assemblies.  This  programming  process  fully 
explained  in  the  User  Guide , and  is  summarized  on  the 
Programming  Form. 

Instructions  specific  to  the  RTD/Resistance  Scanner  are 
listed  in  the  CHANNEL  PROGRAM  section  of  the  Programming 
Form.  Several  choices  are  available: 

o The  RTD  type  associated  with  a channel  can  be 
programmed.  If  any  of  several  corrmon  RTDs  are 
selected,  no  further  programming  is  necessary  since 
the  2280  provides  a stored  set  of  applicable  RTD 
constants . 

o If  a user-defined  RID  is  associated  with  a given 
channel,  unique  R0,  .Alpha,  Delta,  and  C4  RTD 
constants  can  be  programmed. 

o Resistance  measurement  ranges  can  be  selected. 

The  following  ranges  are  provided  by  the 
RTD/Resistance  Scanner: 

256.00  OHMS 

2048.0  CBMS 

64.000  KCHMS 


Once  installed  in  the  data  logger,  the  RTD/Resistance 
Scanner  requires  no  further  operator  attention. 

Use  of  the  RTD/ Resistance  Scanner,  in  conjunction  with 
the  RTD/Resistance  Input  Connector,  is  described  in 
more  detail  in  sections  5a  and  5d  of  this  manual. 
Programming  and  operating  capabilities  that  are  fully 
documented  in  the  User  Guide. 
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SERVICE  DiPQRMmCW 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Performance  Verification  Procedure 

o Parts  List 

o Schematic  Diagram 
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INTRCDOCTION 

The  Transducer  Excitation  Module  and  the  Transducer 
Excitation  Connector  (option  174)  provide  voltage  or 
current  excitation  for  variable  resistance  transducers. 
Multiple  data  logging  functions  (RID  temperature 
measurement,  strain  gage  measurement,  strain-based 
transducers  measurement,  and  low  resistance  transducer 
measurement)  can  thereby  be  supported. 

Measuring  the  voltage  of  the  stimulated  transducer  is 
accomplished  with  other  2280  option  assemblies.  The 
Thermocouple/DC  Volts  Scanner  (option  162)  and  either 
the  Voltage  Input  Connector  (option  176)  or  the 
Isothermal  Input  Connector  (option  175)  provide  this 
measurement  capability. 

The  Transducer  Excitation  Module  is  shown  in  Figure  164-1. 
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Figure  164-1.  Transducer  Excitation  Module 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Transducer  Excitation. 
Module.  Since  other  system  hardware  is  used  in  most 
data  logging  functions,  system  operating  instructions 
are  not  repeated  here. 

Where  the  Transducer  Excitation  Module  is  used  in  a 
specific  data  logging  function,  other  sections  of  the 
System  Guide  provide  more  appropriate  information. 
Examples  include: 

o Section  5a:  Temperature  Measurement 

This  section  discusses  use  of  the  Transducer 
Excitation  Module  and  Connector  in  providing 
excitation  for  KFD  temperature  measurements. 

o Section  5d:  Resistance  Measur orient 

This  section  presents  the  overall  view  if  a 
measurement  expressed  in  ohms  is  desired. 

o Section  5g:  Strain  Measurement 

This  section  discusses  concepts  and  examples  of 
strain  measur orient  using  the  Transducer  Excitation 
Module/Connector . 

The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specif ic,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  ope ration- related  question,  the  User  Guide  is  the 
ultimate  authority. 
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SPECIFICATIONS 


Specifications  for  the  Transducer  Excitation  Module  are 
presented  in  Table  164-1. 

Table  164-1.  Transducer  Excitation  Module  Specifications 


Outputs  

Channels  of  Excitation  

Common  Mode  Voltage  

4-Wire  Resistance  Measurements  . . 

3-Wire  Resistance  and 

Strain  Gage  Measurements  ........ 


Current  Excitation 

Excitation  Current 


5 constant  current  sources 
1 constant  voltage  source 
20,  selectable  in  groups 
of  4 for  either  voltage  or 
current  outputs 
No  user -applied  common 
mode  voltage  allowed.  All 
sensors  must  be  isolated. 

5 constant  current 
sources.  Each  source 
excites  up  to  4 transducers 

Any  coirbination  of  1/4, 

1/2 , and/or  Full  Bridge 
strain  gages  or  3-wire 
RIDs  with  voltage 
excitation  and 
user -supplied  bridge 
completion  resistors. 

1.0  mA 


Accuracy 

Initial  Setting  

Temperature  IS  to  35°C  .... 

Time  since  calibration  . . 
Temperature  15  to  35°C  .... 

Time  since  calibration  .. 
Temperature  -20  to  70°C  ... 
Time  since  calibration  . . 
Temperature  Coefficient 

«15  or  >35°C)  

Maximum  Compliance  Voltage  .. 


0.005% 

0.015% 

90  days 
0.030% 

1 year 
0.050% 

1 year 

10  ppm  per  °C 
0.6V 
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Voltage  Excitation 

Excitation  Voltage  switch  selectable  to  2.0V 

dc  or  4.0V  dc 

2 Volt  Accuracy 

Initial  Setting  0.0025% 

Temperature  15  to  35°C  ....  0.03% 

Time  since  calibration  ..  90  days 
Temperature  15  to  35°C  ....  0.04% 

Time  since  calibration  ..  1 year 
Temperature  -20  to  70°C  ...  0.05% 

Time  since  calibration  . . 1 year 
4 Volt  Accuracy 

Initial  Setting  0.0035% 

Temperature  15  to  35°C  ....  0.015% 

Time  since  calibration  . . 90  days 
Temperature  15  to  35°C  ....  0.030% 

Time  since  calibration  ..  1 year 
Temperature  -20  to  70°C  ...  0.05% 

Time  since  calibration  « . 1 year 
Temperature  Coefficient 

(<15  or  >35°C)  ..........  7 ppm  per  °C 

Maximum  Current  .............  250  mA 

Accuracy  ........................  Determined  by  application. 

See  the  Accuracy 
Specifications  section. 

Taupe ratu re 

Operating  ...................  -20  to  70°C 

Storage  .....................  -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  ..................  <-95% 

25  to  40°C  ..................  <=75% 

40  to  50°C  ..................  <=45% 

50  to  70°C  ..................  <=40% 

Altitude 

Non-Operating  ...............  40,000  feet 

Operating  10,000  feet 

Shock  and  Vibration Meets  MIL-T-28800C, 

Class  5 Standards 
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Specifications  for  the  Transducer  Excitation  Connector 
can  be  found  in  the  related  subsection  (174)  . Other 
specifications  pertain  to  use  of  the  module  and 
connector  assemblies  together.  Such  system- related 
specifications  are  presented  in  Appendix  G of  this 
manual. 

INSTALLATION 

Physical 


The  Transducer  Excitation  Module  is  installed  directly 
below  the  associated  Thermocouple/DC  Volts  Scanner  in 
either  the  2280  mainframe  or  the  2281A  Extender 
Chassis.  Use  the  following  installation  procedure: 

WARNING 


ENSURE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOL3MES  MAY 
BE  PRESENT  WITHIN  THE  2280  SERIES  DATA 
LOGGER,  THE  2281A  EXTENDER  CHASSIS,  AND  ON 
SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 
INSTRUMENT  COVERS  UNLESS  YOU  ARE  QUALIFIED 
TO  DO  SO. 


1.  Turn  the  Power  Keyswitch  to  the  POWER  OFF 
position. 

2.  From  the  rear  of  the  Data  Logger  or  Extender 
Chassis,  identify  the  mounting  slot(s)  appropriate 
for  the  Transducer  Excitation  Module (s) . Each 
module  must  occupy  a slot  immediately  below  the 
associated  scanner.  Any  other  serial  link  device 
(Counter/Totalizer,  Digital  I/O  Assembly,  Analog 
Output)  must  not  interrupt  this  hierarchy. 
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CAUTION 

For  handling,  use  only  the  board  edges.  Use 
of  this  technique  avoids  contamination  with 
oil  frcm  the  hands  and  minimizes  the  risk  of 
damage  by  static  discharge. 

3.  Align  the  Transducer  Excitation  Module  in  the  desired 
slot.  The  board-edge  connector  must  face  in 
(toward  the  motherboard) . 

4.  Secure  the  board  in  the  slot.  Push  the  board 
straight  in  until  it  makes  contact  with  the 
motherboard  connectors.  Then  continue  pressing 
firmly  until  it  is  mated  with  these  connectors. 

Ensure  that  the  two  plastic  retainer  clips  (on 
either  side  of  the  board)  snap  into  the  slots  on 
the  chassis  side  wall. 

JnDTE 

To  extract  the  scanner  board,  first  push  the 
plastic  retainer  clips  toward  the  center  of 
the  chassis. 

External  Connections 

Connections  must  be  made  between  the  Transducer 
Excitation  Module  and  the  external  resistance 
transducer.  These  external  connections  are  made  through 
the  Transducer  Excitation  Connector,  which  is  attached 
to  the  rear  of  the  module.  Wiring  from  the  external 
resistance  to  the  connector  terminals  must  be  made 
while  the  connector  is  physically  separated  from  the 
scanner. 
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The  connector  provides  screw  terminal  connections  for 
20  channels.  KTD  channels  each  require  four  terminal 
connections.  Strain  gage  channels  require  up  to  five 
terminals  each. 

Channels  can  be  connected  in  blocks  of  four,  allowing  a 
mixture  of  KTD  and  strain  gage  connections  to  the  same 
Transducer  Excitation  Connector. 

Refer  to  the  Transducer  Excitation  Connector  option 
subsection  (174)  for  complete  external  connection 
instructions. 

IRSTALLATIC^  TEST 

Use  the  following  procedure  to  test  for  proper 
installation  of  the  Transducer  Excitation  Module: 

1.  Ensure  that  power  is  not  applied  to  the  2280. 

2.  Prepare  the  A/D  Converter  for  installation  by 
setting  the  A/D  Converter  address  switch  to  0. 

3.  Install  the  A/D  Converter  in  the  2280. 

4.  Install  a Thermocouple/ DC  Volts  Scanner  directly 
below  the  A/D  Converter. 

5.  Install  the  Transducer  Excitation  Connector  directly 
below  the  associated  Thermocouple/DC  Volts 
Scanner. 

6.  Install  the  Transducer  Excitation  Connector 
(option  174)  on  the  rear  of  the  module. 


Apply  power  to  the  2280. 
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8.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HAREWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT> 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

9 • Check  the  printed  configuration  list  for  correct 
hardware  installation.  A Transducer  Excitation 
Module/Connector  installation  should  yield  a 
listing  that  correctly  identifies  each  decade  of 
channels  by  beginning  channel  number  and  type.  Look 
for  the  following: 


o Example  1;  Transducer  Excitation  Module 
installed. 


BEGINNING  CHANNEL  NUMBER  = 20 
TYPE  = TRANSDUCER  EXCITATION 
BEGINNING  CHANNEL  NUMBER  =30 
TYPE  = TRANSDUCER  EXCITATION 

o Example  2:  If  the  Transducer  Excitation 

Module  is  not  installed,  no  channel  number 
and  type  listing  appears. 
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PROGRAMMING 

Voltage  or  current  excitation  is  manually  selected 
through  positioning  of  jumper  assemblies  on  the 
Transducer  Excitation  Connector.  This  is  not  a 
programming  function. 

Measurement  is  a programming  function  and  is 
accomplished  by  selecting  an  appropriate  dc  voltage 
range. 


Programming  with  the  Transducer  Excitation  module 
also  depends  on  the  type  of  measurement  application. 
Programming  instructions  are  presented  in  the 
appropriate  area  of  Section  5.  Brief ly,  these  areas 
ares 


o Section  5a;  Temperature  Measurement 

3-Wire  and  4-Wire  connections  are  supported  for 
RTD  or  thermistor  measur orient. 

o Section.  5d;  Resistance  Measurement 

Although  3-wire  or  4-wire  connections  for 
resistance  measurement  are  the  same  as  for  RTD 
measurement/  different  programming  entries  are 
required. 

o Section  5g;  Strain  Measurement 

This  section  covers  the  programming  steps  required 
for  1/4/  1/2,  or  full  bridge  configurations.  A 
total  of  six  configurations  are  possible. 

Other  programming  for  the  Transducer  Excitation  Module 
involves  procedures  common  to  the  2280  Series  Data 
Logger.  The  programming  process  is  presented  on  the 
Programming  Form  and  fully  explained  in  the  User  Guide. 
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OPERATION 

Once  installed  in  the  data  logger,  the  Transducer 
Excitation  Module  requires  no  further  operator 
attention. 

Use  of  the  Transducer  Excitation  Module  (in  conjunction 
with  the  Transducer  Excitation  Module)  is  described  in 
Section  5 of  this  manual  (temperature,  resistance,  or 
strain  measurement) . In  addition,  the  data  logger 
offers  a wide  range  of  programming  and  operating 
features  that  are  fully  documented  in  the  User  Guide. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Performance  Verification  Procedure 
o Calibration/Adjustment  Procedure 

o Parts  List 

o Schematic  Diagram. 


164-11 


The  Counter /Totalizer  is  a six-channel  measurenent 
option  that  supports  two  functions:  event  counting  and 
frequency.  The  Counter /Totalizer  can  be  installed  in 
either  the  22 SOB  rrainframe  or  the  22 81 A extender 
chassis.  The  assembly  is  shown  in  Figure  167-1. 


MOSMATM 


This  subsection  of  the  System  Guide  presents  the 
description,  specifications,  ana  installation 
instructions  for  the  Counter/Totalizer.  Application 
instructions  for  the  Counter/Totalizer  are  found  in  the 
following  sections  of  the  Guide: 


o Section  5f s Totalizing  Measurement 

The  User  Guide  presents  complete  operating  instructions 
for  the  data  logger.  Information  is  presented  in  a 
general,  not  opt  ion- specific,  format.  Sane  acquaintance 
with  the  User  Guide  is  recommended  for  understanding 
the  information  in  this  volume.  For  any  operation- 
related  question,  the  User  Guide  is  the  final 
authority. 


P/N  753053 
September,  1985 


Figure  167-1.  Counter /Total  iz  er  Assembly 
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Specifications  for  the  Counter/Totalhzer  are  presented 
in  Table  167-1. 

Table  167-1  - Counter/Totalizer  Specifications 


Channels  . 


Functions 


ft  ft  ft  e * 


® 0 * © * o 

ft  ft  ft  ® • ft 


Txmebase 

Frequency 
Accuracy  . 
Input  Signals 
Types.  . » . . 


Minimum  Pulse  Width  ...... 

Minimum  Signal  Amplitude. . 


Maximum  Signal  Amplitude.. 
Adj  ustments  .................. 


Frequency  Measurement 

Minimum  Frequency  ........ 

Maximum  Frequency  ........ 

Accuracy  ................. 


Total iz ing  Measurement 

Maximum  Counts  ........... 

Counting  Rate  • 

Operation 

Isolation  


6 

Event  counting  and  frequency 
measurement  selectable  by 
channel  pairs 

10  MHz 

±0.01% 


TIL,  CMOS?  contacts?  and 
analog  waveforms 
1.25  microseconds 
175  nV  rms 
0.5V  p~p  sine  wave 
0.35V  p-p  square  wave 
± 15V  dc  or  ac  peak 
Signal  threshold?  deadband? 
and  contact  debounce 


2 Hz 
400  kHz 

Timebase  accuracy  ± 1 
display  digit 

8,388,607 

dc  to  400  kHz 

Count  is  reset  af  ter  each 

scan 

30V  dc  or  ac  rms  between 
any  terminal  and  ground. 
No  isolation  between 
channels. 

4.0  watts  maximum 


Power  Consumption 


Operating  ................  -20  to  70  degrees  Celsius 

Storage - 55  to  75  degrees  Celsius 

Relative  Humidity  (without  condensation) 

Below  25  degrees  Celsius  ........  <~  95% 

25  to  40  degrees  Celsius  .......  <=  75% 

40  to  50  degrees  Celsius  .......  <-  45% 

50  to  70  degrees  Celsius  .......  <=  40% 


o The  reference  voltage  and  input  deadband  are 

adjustable.  These  adjustments  define  the  high  ana 
lew  voltage  thresholds  of  the  input. 


The  intended  measurements,  either  frequency  or 
totalizing,  determine  the  adjustments  needed  on  the 
Counter/Totalizer  assembly.  The  setup  instructions  are 
found  in  Sections  5e  and  5f  of  the  System  Guide.  Refer 
to  these  sections  to  make  the  necessary  adjustments 
during  installation  of  the  assembly. 


The  Counter /Total  iz  er  can  be  installed  in  either  the 
22 SOB  mainf  rame  or  the  22 81 A extender  chassis. 


1.  Turn  the  Power  Keyswitch  to  the  BCMER  OFF  position. 
If  the  Counter/Totalizer  is  being  installed  in  a 
22 81 A,  verify  that  the  BCWER  indicator  is  off. 


3*  Slide  the  assembly  into  the  chassis  and  press 

firmly  until  it  is  seated  in  the  connectors.  Secure 
the  assembly  in  the  chassis  using  the  two  rear 
. panel  retaining  screws. 


The  channel  decade  switches  on  the  Counter/Totalizer 
determine  the  channel  numbers  assigned  to  the  assembly. 
The  switches  are  accessible  through  the 
Counter/Total  iz  er  rear  panel.  The  channel  decade 
switches  select  the  channel  numbers  as  shown  in  the 
following  example.* 


SWITCH  SETTING 
HUNDREDS  TENS 


CHANNELS  ASSIGNED 
TO  ASSEMBLY 


0 

0 

0 

to 

5 

0 

1 

10 

to 

15 

0 

2 

20 

to 

25 

0 

« 

3 

30 

to 

35 

9 

9 

990 

to 

995 

14 

9 

1490 

to 

1495 

Note  that  position  15  of  the  hundreds  switch  is  not 
allowed.  If  the  hundreds  switch  is  set  to  position  15, 
the  assembly  will  not  respond  to  any  data  logger 
commands . 


The  individual  channels  on  the  Counter/Totalizer 
assembly  are  not  electrically  isolated  f rcm  each  other. 
However,  the  entire  card  is  isolated  from  chassis 
ground. 


MSURE  TOT  ML  LIME  KWER  TO  TOE  MMMETO® 


OR  EKTEMJER  CHASSIS  IS  DISOTNBOTED.  LETHAL 
VOLTAGES  MY  BE  PRESENT  WITHIN  TOE  2280  AMD 
ON  SOME  OPTION  CARDS*  DO  NOT  REH3VE  ANY 
JNSDRDMENT  COVERS  UNLESS  YOU  ARE  QUALIFIED 


TO  DO  SO. 


1.  With  line  power  disconnected  and  the  POWER 

Keyswitch  set  to  POWER  OFF,  locate  the  22-pin  screw 
terminal  connector  on  the  Counter  /Total  iz  er  at  the 
rear  panel  of  the  instrument. 
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2.  Rmove  the  two  retaining  screws  that  hold  the 

connector  to  the  rear  panel.  Remove  the  connector 
from  the  Counter/Totalizer  assembly- 

WARNING 


3-  Each  channel  requires  two  connections,  INRJT  and 
RETURN*  The  terminal  assignments  for  each  channel 
are  listed  on  the  Counter  /Totalizer  rear  panel.  The 
THRESHOLD  CUT  and  VM  REF1  VCLT  OUT  terminals  are 
used  to  adjust  the  input,  threshold  voltages.  Refer 
to  Sections  5e  and  5f  of  the  System  Guide  for 
instructions  on  setting  the  threshold  levels  for 
frequency  and  totalizing  measurements* 


Since  individual  channels  are  not  isolated 
from  each  other*,  all  RETURN  terminals  are 
connected  together  on  the  Counter/Totalizer 
assembly*  Ml  RETURN  wires  must  be  at  the 
same  voltage- 


4*  For  each  terminal,  loosen  the  appropriate  screw, 
insert  the  external  wire  into  the  connector,  and 
tighten  the  screw  until  the  wire  is  secured. 

5.  Install  the  wired  connector  on  the 

Counter/Totalizer  assembly,  and  secure  the 
connector  to  the  rear  panel  with  the  two  retaining 
screws. 
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To  verify  proper  installation  of  the  Counter/Totalizer, 
program  the  2280  to  list  the  hardware  configuration  as 
follows: 

Press  Display 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


EXIT 


L:  LIST  MENU  CHOICE  <A-Z>?  E 
L<C>  LIST  HARDWARE  CONFIGURATION 
LISTING  <PRESS  EXIT  TO  ABORT> 
(list  is  sent  to  printer) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


Check  the  printed  configuration  for  the  correct 
hardware  installation,  fee  channel  type  is  determined 
by  the  function  switch  setting  on  the 
Counter/Totalizer.  A typical  listing  is  as  follows; 


BEGINNING  CHANNEL  TOBER  = 0 
TYPE  = FREQUENCY  INPUT 


BEGINNING  CHANNEL  NUMBER  = 2 
'IYPE  = COUNI1  INPUT 


BEGINNING  CHANNEL  NUMBER  = 3 
TYPE  - COUNT  INPUT 


The  only  programming  needed  for  each  Counter/Totalizer 
channel  is  to  select  the  function  (counter/totalizer) 
and  the  function  type  (either  counts  or  frequency)  in 
the  channel  programming  menu*  Refer  to  the  User  Guide 
for  a complete  description  of  the  data  logger 


2280A-168 
Digital  I/O  Assembly 


INTRCDOCTION 

The  Digital  Input/Output  Board  allows  the  2280  Series 
Data  Logger  to  exchange  information  with  a digital 
peripheral  device.  The  type  of  exchange  (input  or 
output)  allowed  is  determined  by  jumpers  on  the 
associated  input  or  output  connector.  The  four  types  of 
exchange  are? 

o Alarm  or  Status  Output 
o Status  Input 

o BCD  Input 

o Binary  Input 

The  Digital  I/O  Assembly  is  illustrated  in  Figure  168-1. 

The  Digital  I/O  Assembly  provides  for  information 
inputs  or  outputs.  A separate  connector  must  be 
installed  for  either  type  of  information  exchange. 

o For  alarm  or  status  outputs,  the  Digital  I/O  Board 

is  used  with  a properly  configured  Status  Output 
Connector.  Refer  to  the  option  169  subsection  when 
configuring  the  Status  Output  Connector  with  the 
Digital  I/O  Board. 

P/N  647677,  Rev  1 
February,  1985 


168-1 


168/Digital  I/O  Assembly 


Figure  168-1.  Digital  I/O  Assembly 
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o For  status  inputs,  bed  inputs,  or  binary  inputs,  a 
Digital/Status  Input  Connector  must  be  configured 
and  used  with  the  Digital  I/O  Board.  Also,  these 
digital  input  devices  depend  on  a handshake 
procedure  to  accept  data.  Refer  to  the  option  179 
subsection  when  configuring  the  Digital/Status 
Input  Connector  with  the  Digital  I/O  Board. 

WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Digital  I/O  Assembly.  Since 
other  system  hardware  is  employed  in  most  data  logging 
functions,  system  operating  instructions  are  not 
repeated  here. 

Additional  information  for  related  option  assemblies 
(Status  Output  Connector  and  Digital/Status  Input 
Connector)  is  presented  elsewhere  in  this  section. 
Related  data  logging  functions  are  described  in,  the 
following  subsections: 

o Section  5h:  Data/ Status  Input 

o Section  5i:  Status  Output 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  opt  ion- specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on, user  familiarity  with  the  instrument.  Seme 
acquaintance  with  the  User  Guide  is  recoirmended.  For 
any  operation- related  question,  the  User  Guide  is  the 
ultimate  authority. 
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SPECIFICATIONS 


Specifications  for  the  Digital  I/O  Board  are  presented 
in  Table  168-1. 

Table  168-1.  Digital  I/O  Specifications 


Isolation  .. 

Inputs 

Channels 


Type 

Maximum  Input  Voltage 
Outputs 

Channels  ............ 


30V  dc  or  ac  rms  between 
any  terminal  and  ground. 

20  single  bit, 
or  one  5 BCD  digit  word, 
or  one  17-bit  binary  word 
Low  Power  Schottky  TTL 
6V 

20  single  bit  ■ 


Type  Open-collector , diode 

clamped,  NPN  transistors 

Output  Drive  ................  100  mA  with  IV  drop 

Maximum  Voltage  on  Output  ...  30V  dc 


Temperature 

Operating  -20  to  70°C 

Storage -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  <=95% 

25  to  40°C  <=75% 

40  to  50°C  ..... .........  <=45% 

50  to  70°C  <=40% 


Non-Operating  ...............  40 , 000  feet 

Operating  ...................  10,000  feet 

Shock  and  Vibration  .............  Meets  MIL-T-28800C 

Class  5 Standards 
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INSTALLATION 


WARNING 

ENSURE  THAT  ALL  LINE  POWER  TO  THE  2280 
SERIES  MAINFRAME  OR  2281A  EXTENDER  CHASSIS 
IS  DISCONNECTED  BEFORE  STARTING  THIS 
PROCEDURE.  LETHAL  VOLTAGES  MAY  BE  PRESENT 
WITHIN  EITHER  UNIT  AND  ON  SCME  OPTION  CARDS. 

DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS  UNLESS 
YOU  ARE  QUALIFIED  TO  DO  SO. 

Addressing 

Each  Digital  I/O  Board  must  be  assigned  a unique 
numeric  address.  The  numeric  address  is  derived  from 
the  first  channel  number  within  the  associated  channel 
block.  Dividing  this  channel  number  by  10  yields  the 
numeric  address.  For  example,  for  the  channel  block 
beginning  with  channel  200,  the  first  channel  (200) 
divided  by  10  is  20  (the  address) . 

Use  the  following  procedure: 

1.  With  line  power  disconnected,  locate  the  address 
switches  in  the  rear  left  corner  of  the  Digital 
I/O  Board. 

2.  Access  the  address  switches  by  removing  the  Input 
(or  Output)  Connector  from  the  Digital  I/O  Board. 

3.  Position  the  address  switches  to  the  desired 
numeric  address  setting.  An  appropriate  setting 
corresponds  to  the  block  of  channels  being  used. 

Addressing  depends  somewhat  on  channel  use  for  Status 
I/O  or  Digital  Input.  The  following  paragraphs  define 
the  differences. 
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STATUS  I/O 

Status  input/output  addresses  each  specify  a block  of 
20  channels.  For  maximum  utilization  of  available 
channels,  only  even  addresses  should  be  used.  Odd 
addresses,  while  possible,  result  in  fewer  available 
channels. 

Channel  Blocks  0-19  Address  Equals:  0 0 


20  - 39 

0 2 

40  - 59 

0 4 

60  - 79 

0 6 

80  - 99 

0 8 

100  - 119 

1 0 

120  - 139 

1 2 

e 

680  - 699 

6 8 

1000  - 1019 

10  0 

1400 


1480 
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DIGITAL  INPUT 

When  used  for  BCD  or  binary  word  inputs,  each  address 
specifies  a block  of  10  channels.  Therefore,  odd  or 
even  addresses  can  be  used  without  affecting  channel 
utilization.  But  only  the  first  (of  the  ten  channels) 
is  available  for  a digital  input.  The  remaining  nine 
are  available  for  pseudo  channels  use  only. 


Channel  Block:  0-9  Address  Equals:  0 0 

10-19  01 

20-29  02 


C • 

110  - 119  11 

1030  - 1039  103 


1400  - 1409  140 

1490  - 1499  1 4 9 


Coranunication  Format 

As  shown  above,  each  Digital  I/O  Board  supports  either 
20  channels  of  status  input/output  or  one  channel  of 
binary  or  BCD  input. 

If  a Digital/ Status  Input  Connector  (option  179)  is 
used  with  the  Digital  I/O  Board,  jumpers  must  be 
installed  on  the  connector  to  configure  the  Digital  I/O 
Board  as  desired.  These  instructions  are  presented  in 
the  option  179  subsection  of  this  manual. 
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Physical 

The  Digital  Input/Output  Board  is  installed  in  any  one 
of  the  available  option  I/O  slots  in  the  2280  Series 
Mainframe  or  2281A  Extender  Chassis.  Install  the  board 
as  follows: 

1.  Verify  that  power  is  OFF. 

CAUTION 

Handle  the  board  by  its  edges  to  minimize 
the  risk  of  damage  by  static  discharge. 

2.  From  the  rear  of  the  instrument,  align  the  Digital 
I/O  board  in  the  desired  slot.  The  board-edge 
connector  must  be  facing  the  motherboard. 

3.  Secure  the  board  in  position.  Push  the  board 
straight  in  until  it  is  listed  with  the  motherboard 
connectors.  Verify  that  the  plastic  retainers  snap 
into  place  as  the  connector  nates. 

INSTALLATION  TEST 

Use  the  following  procedure  to  test  for  proper 
installation  of  the  Digital  I/O  Assembly: 

1.  Ensure  that  power  is  not  applied  to  the  2280. 

2.  Set  the  Digital  I/O  Assembly  address  switch  to  04. 

3.  Install  the  Digital  I/O  Assembly  in  the  2280. 

4.  Apply  power  to  the  2280. 
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5.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 

Press;  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<0  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

6.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  A Digital  I/O  Assembly 
installation  should  yield  a listing  that  correctly 
identifies  the  channel  block  and  type  of  I/O.  Look 
for  the  following: 

BEGINNING  CHANNEL  NUMBER  = 40 
TYPE  = STATUS  OUTPUT 
BEGINNING  CHANNEL  NUMBER  =50 
TYPE  = STATUS  OUTPUT 


PROGRAMMING 

Programming  for  the  Digital  I/O  Assembly  involves 
selection  of  the  function  (status  input,  status  output, 
or  digital  input)  through  the  Channel  Program  module 
(sumnarized  on  the  Programming  Form).  For  status  inputs 
or  outputs,  special  zero  and  non-zero  designations  can 
also  be  defined. 
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OPERATION 

Once  installed  in  the  data  logger  (or  extender  chassis) 
with  the  appropriate  address  setting,  the  Digital  I/O 
board  is  ready  for  use.  Complete  the  external  wiring 
connections  necessary  to  provide  the  Digital  I/O  Board 
with  digital  inputs.  This  is  done  using  one  of  the 
connectors  available  for  digital  inputs:  the 
Digital/Status  Input  Connector  (Option  - 179)  or  the 
Status  Output  Connector  (Option  -169) . 

SERVICE  HtfCRMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Performance  Verification  Procedure 

o Parts  List 

o Schematic  Diagram 
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INTRODUCTION 

The  Status  Output  Connector  can  send  20  single-bit 
output  signals  from  the  Digital  I/O  board  to  external 
control  points  or  terminals.  Each  output  is 
individually  selectable  and  can  be  used  either  to  drive 
lamps  and  relays  or  change  logic  levels. 

The  Status  Output  Connector  is  mounted  to  the  44-pin 
card-edge  connector  on  the  left,  rear  side  of  the 
Digital  I/O  Board.  The  connector  assembly  is  enclosed 
in  a plastic  housing,  allowing  protection  for  the 
terminal  connections  and  strain  relief  for  the  external 
wiring.  The  Status  Output  Connector  is  illustrated  in 
Figure  169-1. 

WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Status  Output  Connector. 
Since  other  system  hardware  is  used  in  most  data 
logging  functions,  system  operating  instructions  are 
not  repeated  here.  Status  Output  applications  are 
discussed  in  Section  5i  of  this  manual. 

P/N  647685,  Rev  1 
February,  1985 
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Figure  169-1.  Status  (Xitput  Connector 
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The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  opt ion-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation- related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICATIONS 

Specifications  for  the  Status  Output  Connector  are 
presented  in  Table  169-1. 

Table  169-1.  Status  Output  Connector  Specifications 


Outputs  20 

Terminals  2 per  channel 

Compatibility  Connects  to  Digital  I/O 

(option  168) 

Temperature 

Operating  -20  to  70°C 

Storage -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C <=  95% 

25  to  40°C  <=75% 

40  to  50°C  ............  <=45% 

50  to  70°C  ..................  <=40% 

Altitude 

Non-Operating  ...............  40,000  feet 

Operating  10,000  feet 


Shock  and  Vibration  .............  Meets  MIL-T-288Q0C, 

Class  5 Standards 
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INSTALLATION 

Connections  from  external  control  points  or  terminals 
to  the  2280  Series  Data  Logger  are  made  via  external 
wiring  to  the  Status  Output  Connector.  Preparation  of 
the  Status  Output  Connector  involves  opening  the 
connector  housing,  connecting  the  appropriate  wiring  on 
the  terminals,  closing  the  connector  housing,  and 
reconnecting  it  to  the  Digital  I/O  Board.  The  following 
steps  detail  this  procedure: 

WARNING 

ENSURE  THAT  ALL  LINE  POWER  TO  TOE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED.  LETHAL 
VOLTAGES  MAY  BE  PRESENT  WITHIN  THE  2280  AM) 

ON  SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 
INSTRUMENT  COVERS  UNLESS  YOU  ARE  QUALIFIED 
TO  DO  SO. 

1.  With  line  power  disconnected  and  the  POWER  switch 
set  at  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Remove  the  two  retaining  screws  that  hold  the 
housing  assembly  to  the  chassis. 

3.  Firmly  grasp  the  housing  at  each  end  and  pull 
until  the  enclosed  connector  block  is  disconnected 
from  the  Digital  I/O  Board. 

4.  Open  the  housing  by  gently  pressing  each  locking 
tab. 
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WARNING 

BE  SURE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 

. Starting  at  channel  0,  attach  the  external  wiring 
for  the  desired  application.  To  make  the 
attachments,  loosen  the  channel  terminal  screws, 
attach  the  external  wires  to  the  screws,  and 
tighten  the  screws  until  the  wires  are  firmly  in 
place.  Notice  that  the  two  terminals  for  each 
channel  are  marked  OUTPUT  and  RETURN. 

NOTE 

If  the  Digital  I/O  Board  is  also  being  used 
as  a relay  driver,  the  flyback  diode 
terminals  on  the  Status  Output  Connector 
must  be  used  to  suppress  the  voltage  spike 
that  is  generated  when  the  relay  coil  is 
shut  off.  The  flyback  diodes  are  connected 
to  different  channel  blocks  on  the 
20-channel  Status  Output  Connector  and  are 
marked:  CLAMP  0-6,  CLAMP  7-13,  and  CLAMP 
14-19.  The  20  output  channels  may  be 
protected  by  connecting  the  proper  pin  to 
the  coil  voltage  of  the  relays  being  driven. 

See  Figures  169-2  and  169-3.  Users  wishing 
to  drive  relays  at  varying  coil  voltages 
with  a single  group  of  channels  should 
provide  flyback  protection  using  discrete 
components . 
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6.  Close  the  connector  housing,  ensuring  that 
external  wires  exit  the  rear  unobstructed. 

WARNING 

BEFORE  INSTALLING  THE  WIRED  STATUS  OUTPUT 
CONNECTOR  AT  THE  2280  REAR  PANEL,  ENSURE 
THAT  ALL  LINE  POWER  TO  THE  MAINFRAME  OR 
EXTENDER  CHASSIS  IS  DISCONNECTED.  LETHAL 
VOLTAGES  MAY  BE  PRESENT  WITHIN  THE  2280  AND 
ON  SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 
INSTRUMENT  COVERS  UNLESS  YOU  ARE  QUALIFIED 
TO  DO  SO. 

7.  Position  the  assembled  Status  Output  Connector  in 
the  guides  of  the  2280  rear  panel  slot  containing 
the  Digital  I/O  Board. 

8.  Push  the  Status  Output  Connector  in  firmly  until 
it  mates  with  the  Digital  I/O  Board. 


Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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NOTE: 

THE  STATUS  OUTPUT  CANNOT  SOURCE  CURRENT, 
ALL  DEVICES  ATTACHED  TO  THE  STATUS  OUTPUT 
MUST  BE  EXTERNALLY  POWERED. 


Figure  169-2.  Equivalent  Circuit  for  Each  Status  Output 
Signal 
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STATUS  OUTPUT  FLYBACK  PROTECTION.  FOR  USE  WITH  RELAYS 


* -|  USE  FLYBACK  CONNECTION 

STATUS  OUTPUT  . PROVIDED.  WHEN  CHANNELS 

CIRCUITRY  ' IN  GROUP  DRIVE  SAME  RELAY 


Figure  169-3.  Status  Output  Flyback  Protection 
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INSTALLATION  TEST 


Use  the  following  procedure  to  test  for  proper 
installation  of  the  Status  Output  Assembly: 

1.  Ensure  that  power  is  not  applied  to  the  2280. 

2.  Set  the  Digital  I/O  Assembly  address  switch  to  04. 

3.  Install  the  Digital  I/O  Assembly  in  the  2280. 

4.  Install  the  Status  Output  Assembly  on  the  rear  of 
the  Digital  I/O  Assembly. 

5.  Apply  power  to  the  2280. 

6.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 


Press:  Display: 


L 

ENTER 

C 

ENTER 

EXIT 


MAIN  MENU  CHOICE  <M  FOR  MEMJ>?  A 
<L>  LIST  PROGRAM  AND  CONFIGURATION 
L:  LIST  MENU  CHOICE  <A-Z>?  E 
L<C>  LIST  HARDWARE  CONFIGURATION 
LISTING  < PRESS  EXIT  TO  ABORT> 

(list  is  printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


7.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  A Status  Output  Assembly 
installation  should  yield  a listing  that  correctly 
identifies  the  channel  block  and  type.  Look  for 
the  following: 

BEGINNING  CHANNEL  NUMBER  = 40 
TYPE  = STATUS  OUTPUT 
BEGINNING  CHANNEL  NUMBER  = 50 
TYPE  « STATUS  OUTPUT 
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PROGRAMMING 

Programming  for  the  Status  Output  Assembly  involves 
selection  of  the  function  for  the  appropriate  channels. 
Special  zero  and  non-zero  designations  can  also  be 
defined. 

OPERATION 

Once  installed  in.  the  data  logger  (or  extender  chassis) 
with  the  appropriate  connections,  the  Status  Output 
Connector  requires  no  further  attention. 

SERVICE  DTORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 


o Parts  List 

o Schematic  Diagram 


169-10 


2280&-170 
Analog  Output 


INTRODUCTICW 

The  Analog  Output  option  provides  four  voltage  or 
current  output  channels.  The  option  interfaces  with  the 
2280  Series  system  via  the  serial  link  and  can  be 
installed  in  the  2280  mainframe  or  the  2281A  Extender 
Chassis.  The  Analog  Option  is  shown  in  Figure  170-1. 

WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
related  to  the  Analog  Output.  Since  other  system 
hardware  is  used  in  most  data  logging  functions, 
operating  instructions  are  not  repeated  here.  Analog 
Output  applications  are  discussed  in  Section  5j. 

The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  ope  ration- related  question,  the  User  Guide  is  the 
ultimate  authority. 

P/N  753061 
February,  1985 
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SPECIFICATIONS 


Specifications  for  the  Analog  Output  are  presented  in 
Table  170-1.  System- related  specifications  are 
presented  in  Append ix  G of  this  manual. 

Table  170-1.  Analog  Output  Specifications 


Channels  

Terminals  

Accuracy  

Time  since  calibration 
Operating  Temperature 

Accuracy  

Time  since  calibration 
Operating  Temperature 
Accuracy  ................. 

Time  since  calibration 
Operating  Temperature 
Noise  


4 

5 per  channel 
±0.1%  of  range 
90  days 

15  to  35° 

±0.2%  of  range 

1 year 

15  to  35°C 

±0.4%  of  range 

1 year 

-20  to  70°C 

< 0.02%  of  range  in  a 

10  kHz  bandwidth 


;Voltage  Outputs 

Ranges  -5  to  +5V,  0 to  +10V 

Resolution  2.5  mV/ count 

Maximum  Current  2 mA 

Capacitive  Load  10,000  pF  naximum 

Output  Protection  short-circuit  protected 

Current  Output 

Range  4 to  20  mA 

Resolution 4 uA 

Maximum  Compliance  Voltage  ..  10V 
Maximum  External  Voltage  ±24V 

Isolation  30V  dc  or  ac  rms  between 

any  terminal  and  ground. 
No  isolation  between 
channels. 

Current  outputs  share  a 
common  return. 

Power  Consumption  4.1  watts  maximum 
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Temperature 

Operating -20  to 

Storage  -55  to 

Relative  Humidity  (without  condensation) 

Below  25°  <=  95% 

25  to  40°  <=75% 

40  to  50°  <=  45% 

50  to  70°  40% 


70° 

75° 


Altitude 

Non-Operating 40 ,000  feet 

Operating  10,000  feet 

Shock  and  Vibration  Meets  MIL-T-288Q0C, 


Class  5 Standards 


IJraALLATION 

Connections 

The  individual  channels  on  an  Analog  Output  Option  are 
not  electrically  isolated  from  each  other.  However,  the 
entire  card,  is  isolated  from  chassis  ground. 

Each  channel  requires  two  terminal  connections.  But 
five  screw  terminal  connections  are  provided  on  each  of 
the  four  output  channels.  Connecting  the  correct  two 
terminals  on  a given  channel  defines  the  type  of  output 
(current  or  voltage)  for  that  channel.  The  three 
possibilities  are: 

o Current:  4-20  mA  "SOURCE"  to  "RETURN" 

o Unipolar  Voltage:  VOLTAGE  "SOURCE"  to  "0  TO  10V  RTN" 

o Bipolar  Voltage:  VOLTAGE  "SOURCE"  to  "-5  TO  +5  V RTN" 
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WARNING 

BE  SORE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 

For  each  terminal,  loosen  the  appropriate  screw,  attach 
the  external  wire  to  the  screw,  then  tighten  the  screw 
until  the  wire  is  firmly  in  place. 


CHANNEL 

SIGNAL  NAME 

TERMINAL 

0 

VOLTAGE 

SOURCE 

1 

0 TO  10V  RTN 

2 

-5  TO  +5V  RTN 

3 

4-20  mA 

SOURCE 

4 

RETURN 

5 

1 

VOLTAGE 

SOURCE 

6 

0 TO  10V  RTN 

7 

-5  TO  +5V  RTN 

8 

4-20  mA 

SOURCE 

9 

RETURN 

10 

2 

VOLTAGE 

SOURCE 

11 

0 TO  10V  RTN 

12 

-5  TO  +5V  RTN 

13 

4-20  mA 

SOURCE 

14 

RETURN 

15 

3 

VOLTAGE 

SOURCE 

16 

0 TO  10V  RTN 

17 

-5  TO  +5V  RTN 

18 

4-20  mA 

SOURCE 

19 

RETURN 

20 
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Address  Selection 

Address  selection  sets  the  channel  numbers  for  each  of 
the  four  output  channels.  These  switches  are 
accessible  through  the  rear  panel  of  the  Analog  Option 
and  can.  be  set  at  any  time. 

The  addressing  procedure  uses  two  switches  to  select 
the  hundreds  and  tens  address  for  the  four  channels  on 
the  assembly.  The  following  chart  further  identifies 
the  correspondence  between  the  switch  settings  and  the 
analog  output  channel  numbers. 


SWITCH 

100s 

SELECTION 

10s 

0 

ANALOG  OUTPUT 
1 

CHANNEL 

2 

3 

0 

0 

0 

1 

2 

3 

0 

1 

10 

11 

12 

13 

0 

2 

20 

21 

22 

23 

9 

• 

9 

990 

991 

992 

993 

14 

9 

1490 

1491 

1492 

1493 
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Physical 

The  Analog  Output  interfaces  with  the  serial  link  and, 

therefore,  can  be  installed  in  either  the  2280 

mainframe  or  the  2281A  Extender  Chassis. 

Proceed  as  follows: 

1.  Turn  the  Power  Keyswitch  to  the  POWER  OFF 
position.  If  an  Analog  Output  is  being  installed 
in  the  2281A,  verify  that  the  POWER  indicator  is 
off. 

2.  Set  the  Analog  Output  address  switch  to  05. 

3.  From  the  rear  of  the  2280  (or  2281A) , identify  the 
mounting  slot  appropriate  for  the  Analog  Output. 

4.  Align  the  Analog  Output  in  the  desired  slot.  The 
board-edge  connector  must  face  in  (toward  the 
motherboard) . 

5.  Secure  the  Analog  Output  in  the  slot.  Push  the 
board  straight  in  until  it  makes  contact  with  the 
motherboard  connectors.  Then  continue  pressing 
firmly  until  it  is  rated  with  these  connectors. 

Now  secure  the  two  retaining  screws  to  the 
chassis. 
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INSTALLATION  TEST 

Proper  installation  can  be  checked  by  performing  a 
hardware  configuration  list.  Proceed  as  follows; 

Press;  Display; 

— MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L;  LIST  MENU  CHOICE  <A~Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  <PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

Check  the  printed  configuration  list  for  correct 
hardware  installation.  For  the  Analog  Output,  the 
following  sample  printout  is  appropriate: 

BEGINNING  CHANNEL  NUMBER  = 50 
TYPE  = ANALOG  OUTPUT 


PROGRAMMING 

An  individual  analog  output  channel  is  assigned  an 
output  value  through  a channel  procedure  evaluation. 
The  assigned  value  can  range  from  0.0  through  1.0, 
signifying  0%  to  100%  of  scale,  respectively. 

o Any  assigned  value  algebraically  less  than  0.0 
(0%)  causes  0%  to  be  set. 

o Any  assigned  value  greater  than  1.0  (100%)  causes 
100%  to  be  set. 
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The  following  chart  presents  some  representative 
outputs  for  the  three  available  pairs  at  output 
terminals. 

ASSIGNED  VALUE  4-20  mA  -5  to  +5V  0 to  +10V 

0.0  4 mA  -4.9976V  0 

0.5  12  mA  0 +5V 

1.0  19.995  mA  +4. 9976V  +9. 9976V 

OPERATION 

Once  installed  in  the  data  logger,  the  Analog  Output 
requires  no  further  operator  attention. 

All  analog  output  channels  are  set  to  0%  when  any  one 
of  the  following  operating  conditions  occurs: 

o Scanning  (or  single  scan)  is  started 

o Plotting  is  started  (if  no  scanning  in  progress) 
o Power  up 

Use  of  the  Analog  Output  is  described  in  section  5j 
this  manual.  In  addition,  the  data  logger  offers  a wide 
range  of  programming  and  operating  features  that  are 
fully  documented  in  the  User  Guide. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Performance  Verification  Procedure 

o Calibration/ Adjustment  Procedure 

o Parts  List 

o Schematic  Diagram 
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INTRDDUCTION 

The  Current  Input  Connector  routes  a maximum  of  20 
current  input  channels  to  the  scanner.  The  connector 
consists  of  an  assembly  that  mounts  to  the  rear  88-pin 
card  edge  connector  on  the  scanner.  The  connector 
assembly  is  enclosed  in  a plastic  housing  to  protect 
the  terminal  connections  and  provide  strain  relief  for 
the  external  wiring.  Two  retaining  screws  attach  this 
housing  to  the  2280  or  2281  chassis.  The  Current  Input 
Connector  is  illustrated  in  Figure  171-1. 

Each  connector  channel  uses  two  screw  terminals  (HI® 
and  LCW)  / and  one  resistor.  The  shield  is  internally 
connected  to  LCW  (no  separate  screw  terminal  is 
provided  for  the  shield) . 


P/N  647693 , Rev  1 
February,  1985 
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Figure  171-1.  Current  Input  Connector 


171/Current  Input  Connector 


WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Current  Input  Connector. 
Since  other  system  hardware  is  used  in  most  data 
logging  functions,  system  operating  instructions  are 
not  repeated  here.  Applications  using  current 
measurements  are  discussed  in  Section  5c  of  this 
manual. 

The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation- related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICATIONS 

Specifications  for  the  Current  Input  Connector  are 
presented  in  Table  171-1. 
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Table  171-1.  Current  Input  Connector  Specifications 


Channels . 20 

Terminals . 2 per  channel 

Shunt  Resistor  8 ohms  ±0.02  ohm 

Measurement  Range  64  mA 

Overload  without  Damage  .........  250  mA 

Common  Mode  Voltage  250V  dc  or  ac  rms  between 

any  two  channels  or 
between  a channel  and 
ground. 

Accuracy  0.25%  Input  ±4  uA 

Time  since  A/D  calibration  ..  90  days 

Resolution  100  uA 

Compatibility Attaches  to 

Thermocouple/DC  Volts 
Scanner  (option  162). 

Temperature 

Operating  -20  to  70°C 

Storage  .....................  -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  ..................  <=95% 

25  to  40°C <=75% 

40  to  50°C <=45% 

50  to  70°C  <=40% 

Altitude 

Non-Operating  ...............  40,000  feet 

Operating  10,000  feet 

Shock  and  Vibration  .............  Meets  MIL-T-28800C, 

Class  5 Standards 
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INSTALLATION 

Connections  from  measurement  sources  to  the  2280  Series 
Data  Logger  are  made  via  external  wiring  to  the  input 
connector  block.  Installation  of  the  Current  Input 
Connector  involves  opening  the  housing,  assembling  and 
connecting  the  appropriate  wiring  to  the  terminals, 
closing  the  housing,  and  connecting  it  to  the 
appropriate  scanner.  The  following  steps  detail  this 
procedure: 


WARNING 

ENSURE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED.  LETHAL 
VOLTAGES  MAY  BE  PRESENT  WITHIN  THE  2280  AND 
ON  SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 
INSTRUMENT  COVERS  UNLESS  YOO  ARE  QUALIFIED 
TO  DO  SO. 

1.  With  line  power  disconnected  and  the  POWER  switch 
set  at  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Loosen  the  two  retaining  screws  that  hold  the 
housing  assembly  to  the  chassis. 

3.  Firmly  grasping  the  housing  at  each  end,  pull  the 
enclosed  connector  block  until  it  is  disconnected 
from  the  scanner. 

4.  Open  the  housing  by  pressing  each  locking  tab. 

WARNING 

BE  SURE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 
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5.  Connections  can  now  be  made  to  external  wiring. 

For  readings  with  the  proper  polarity,  ensure  that 
current  flows  into  the  HI  terminal  and  out  of  the 
LOW  terminal. 

6.  Attach  the  external  wiring.  For  each  channel 
(starting  with  channel  0),  loosen  the  channel 
terminal  screw,  attach  the  external  wire  to  the 
screw,  then  tighten  the  screw  until  the  wire  is 
firmly  in  place. 

7.  Ensuring  that  the  external  wires  exit  the  rear  of 
the  enclosure  without  being  pinched,  close  the 
input  connector  housing. 

WARNING 

BEFORE  INSTALLING  THE  WIRED  INPUT  CONNECTOR 
AT  TBE  2280  REAR  PANEL,  ENSURE  THAT  ALL  LINE 
POWER  TO  TBE  MAINFRAME  OR  EXTENDER  CHASSIS 
IS  DISCONNECTED.  LETHAL  VOLTAGES  MAY  BE 
PRESENT  WITHIN  THE  2280  AND  ON  SOME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS 
UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 

8.  Position  the  assembled  input  connector  in  the 
guides  of  the  2280  rear  panel  slot  containing  the 
appropriate  scanner. 

9.  Push  the  Current  Input  Connector  in  firmly  until 
it  mates  with  the  Thermocouple/ DC  Volts  Scanner. 

10.  Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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INSTALLATION  TEST 


Hardware  Configuration 


A quick  method  for  verifying  correct  installation 
involves  a hardware  list.  With  a Current  Input 
Connector  and  Themocouple/DC  Volts  Scanner  installed 
directly  below  the  A/D  Converter,  enter  the  following 
keystrokes  from  the  front  panel: 


Press: 


L 

ENTER 

C 

ENTER 

EXIT 


Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
<L>  LIST  PROGRAM  AND  CONFIGURATION 
L:  LIST  MENU  CHOICE  <A-Z>?  E 
L<C>  LIST  HARDWARE  CONFIGURATION 
LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


Among  other  things,  the  resulting  printed  configuration 
list  identifies  each  channel  block  by  beginning  channel 
number  and  type.  The  following  printout  example  identifies 
channel  blocks  00-09  and  10-19: 


BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = VOLTS/CURRENT 
BEGINNING  CHANNEL  NUMBER  =10 
TYPE  = VOLTS/CURRENT 
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Monitoring  the  Channel 

Current  Input  Connector  installation  can  be  verified  by 
successfully  reading  an  input  channel.  Ee  sure  that 
system  components  other  than  the  Current  Input 
Connector  are  operational.  Use  the  following  equipment: 

o 2280  Series  Data  Logger 
o High  Performance  A/D  Converter  (option  161) 
o The mocoupl e/DC  Volts  Scanner  (option  162) 

o Current  Input  Connector  (option  171) 

NOTE 

This  test  verifies  basic  operability.  For 
accuracy  tests,  refer  to  the  2280  Series 
Service  Manual  subsection  for  this  option 
assembly. 

Complete  the  Channel  Program  for  the  first  ten 
channels.  A Programming  Form  example  is  shown  below. 

The  following  steps  are  used  in  this  example: 


Press: 

Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

ENTER 

CHANNEL  NUMBER  OF  (OR  BLOCK)  = CO 

0..9  ENTER 

PROGRAM  COPY  DELETE  OR  LIST  <P,C,D,L>?  P 

ENTER 

A:  CHANNEL  FUNCTION  <A-Z>? 

D 

A<D>  VOLTS/CURRENT 

ENTER 

AD:  VOLTS/CURRENT  RANGE  <l-7>?  1 

5 

AD<5>  64.0  MA 

ENTER 

AD:  CHANNEL  MENU  CHOICE  <l-5>?  1 

.EXIT  ... 

(return  to  main  menu) 
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CHANNEL 

CHANNEL 

FUNCTION 

A RANGE 
< A-Z> 

<t>  < 2 > < 3 > <«> 

“uST#*  CUNITSEL  CHANNEL  EXPRESSION  or  PROCEDURE  CHANNEL  LABEL 
M{Wl  6-r* 

OAM^ltOtO*  EXAM#V<  ca  • Cl  * » I • » 0 t*MA*m  T«M* 


< 4 > 

CHANNEL  LABEL 


v»HiuoocHMrt*a 
<0>  vovTacu«»n<T 
<1>  wcoo  voc 
<»>»oooo  voc 
<1>  SlJ  co  woe 
<4>  H CCO  WVOC 

<$>*4  0MA 

<*>  noo  vac 

<r>*4  000  W*5TQ 
*>  AAS  CAU**ATK>W 
<1>  CAM0A»,TX>* 

<,T>  T>«W**OC<X*tt 
<J>  J (HBii 
<*>  « 

<7>  ? (H«*J 
<*>«  fN*S) 


<A>*  (Mftftl 
<3  >5 (NtttJ 
<-*>*  (MAS) 

<N>  M |HM| 

<c>  w*j*«  VSW-2MI 


<}>  -0  OHO-  Cu  OC  VOC.T5 

sCA^tn 

k3  V oermto  DC  volts 

SCanx€R 

«>  Itt  RTO  SOnIR  r?M!* 
U‘»»C 

*.*>  "JO*«4  Co  MTO  SOWN** 

to 


NO**—*  lUMt  |t-««  <W»| 
<1>  ItAtU*  !**«/? 

IM  lt> ro  A***  (1-t4  eHmj 
Md  Monrwo  ft— wit  ft*u  CTWBt 

<o>  analog  ourm 

<t  > ftCO/ftiNAJer  MR/r 
<Zvt«iil?AMCS 
0>  51100  OHAA4  OCKfcTl 
scawch 

<3>  U 000  OH— * OC  VOtt* 
SCANNER 

0>?a5?H0fr4"Ta 

<‘>ia4*riw® 

C3>  M 003  KG— 9 HTD 


Monitor  any  of  these  channels  (press  MONITOR) . A 
successful  response  verifies  correct  installation.  If  a 
current  input  is  connected  to  the  channel  being 
monitored,  verify  that  the  displayed  current  is  valid. 
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PROGRAMMING 

Current  input  programming  is  not  complicated.  One  input 
range  (64  mA)  is  available  for  current  inputs.  This 
range  is  specified  for  each  current  input  channel  as  a 
CHANNEL  PROGRAM  input. 

OPERATION 

Once  installed  in  the  data  logger  with  the  appropriate 
connections,  the  Current  Input  Connector  requires  no 
further  attention. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual; 

o Parts  Lists 

o Schematic  Diagram 
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imOXJCTION 

The  Transducer  Excitation  Module  and  the  Transducer 
Excitation  Connector  (option  174)  provide  voltage  or 
current  excitation  for  variable  resistance  transducers. 
Multiple  data  logging  functions  (RTD  temperature 
measurement,  strain  gage  measurement,  strain-based 
transducers  measurement,  and  low  resistance  transducer 
measurement)  can  thereby  be  supported. 

Measuring  the  voltage  of  the  stimulated  transducer  is 
accomplished  with  other  2280  option  assemblies.  The 
Thermocouple/EC  Volts  Scanner  (option  162)  and  either 
the  Voltage  Input  Connector  (option  176)  or  the 
Isothermal  Input  Connector  (option  175)  provide  this 
measurement  capability. 

The  Transducer  Excitation  Connector  is  illustrated  in 
Figure  174-1. 


P/N  718528 
February,  1985 
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Figure  174-1.  Transducer  Excitation  Connector 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
information  (description,  specifications,  installation) 
specifically  related  to  the  Transducer  Excitation 
Connector.  Since  other  system  hardware  is  used  in  most 
data  logging  functions,  system  operating  instructions 
are  not  repeated  here. 

Where  the  Transducer  Excitation  Connector  is  used  in  a 
specific  data  logging  function,  other  sections  of  the 
System  Guide  provide  more  appropriate  information. 
Examples  include: 

o Section  5a:  Temperature  Measurement 

This  section  discusses  use  of  the  Transducer 
Excitation  Module  and  Connector  in  providing 
excitation  for  RTD  temperature  measurements. 

o Section  5d:  Resistance  Measurement 

This  section  presents  the  overall  view  if  a 
measurement  expressed  in  ohms  is  desired. 

o Section  5g:  Strain  Measurement 

This  section  discusses  concepts  and  examples  of 
strain  measurement  using  the  Transducer  Excitation 
Module/Connector . 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Sane 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation-related  question,  the  User  Guide  is  the 
ultimate  authority. 
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SPECIFICATIONS 

Specifications  for  the  Transducer  Excitation  Connector 
are  presented  in  Table  174-1. 

Specifications  for  the  Transducer  Excitation  Module  can 
be  found  in  the  related  subsection  (164).  Other 
specifications  pertain  to  use  of  the  module  and 
connector  assemblies  together.  Such  syst em- related 
specifications  are  presented  in  Appendix  G of  this 
manual. 

Table  174-1.  Transducer  Excitation  Connector  Specifications 


Channels  20 

Terminals 5 per  channel 

Programming  5 jumpers  select  voltage 

or  current  excitation  on 
5 groups  of  4 channels. 

Compatibility Attaches  to  Transducer 

Excitation  Module 
(option  164) 

Temperature 

Operating  -20  to  70°C 

Storage -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C  ..................  <=95% 

25  to  40°C  ..................  <=75% 

40  to  50°C  ..................  <=45% 

50  to  70°C  <=40% 

Altitude 

Non-Operating  40,000  feet 

Operating  10,000  feet 

Shock  and  Vibration  Meets  MIL-T-28800C, 

Class  5 Standards 
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INSTALLATION 

implications  using  the  Transducer  Excitation 
Module/Connector  involve  both  excitation  and 
measurement  connections.  Depending  on  the  type  of 
application,  these  connections  vary  somewhat. 

Briefly,  installation  involves  first  making  external 
connections  to  the  Transducer  Excitation  Connector. 
Interconnections  are  then  made  between  this  connector 
(which  performs  the  excitation  function)  and  the 
connector  performing  the  measurement  function. 
Measurement  is  actually  a dc  voltage  function  and  can 
be  accomplished  with  any  of  the  following  three  input 
connectors:  Voltage  Input  Connector,  Isothermal  Input 
Connector,  or  AC  Voltage  Input  Connector. 

The  connector  (excitation  or  measurement)  must  then  be 
attached  to  the  appropriate  option  assembly  already 
installed  in  the  2280.  For  the  excitation  function, 
this  is  the  Transducer  Excitation  Module.  The 
measurement  function  uses  the  Thermocouple/DC  Volts 
Scanner. 

Preliminary  Steps 

The  following  procedure  describes  Transducer  Excitation 
Connector  installation  on  two  levels.  First,  wiring 
connections  are  explained.  This  procedure  involves 
interconnections  between  the  measurement  connector 
(Voltage  Input  Connector,  Isothermal  Input  Connector, 
or  AC  Voltage  Input  Connector)  and  the  Transducer 
Excitation  Connector.  It  also  requires  connections 
between  the  Transducer  Excitation  Connector  and  the 
external  measurement  source. 
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Once  the  Transducer  Excitation  Connector  has  been 
wired,  it  can  be  installed  on  the  rear  of  the 
Transducer  Excitation  Module.  Installation  explanations 
for  the  measurement  connector  (Voltage  Input  Connector, 
Isothermal  Input  Connector,  or  AC  Voltage  Input 
Connector)  are  covered  in  the  appropriate  subsection 
(176,  175,  or  160,  respectively). 

NOTE 

Install  the  Transducer  Excitation 
Module/Connector  directly  below  the 
scanner/connector  being  used  for  the 
interconnections.  This  arrangement  allows 
for  maximum  ease  of  installation. 

1.  Ensure  that  line  power  is  disconnected  and  the 
POWER  switch  is  set  at  OFF. 

2.  Open  the  Transducer  Excitation  Connector  housing 
by  gently  pressing  each  locking  tab. 

WARNING 

BE  SURE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OCHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OIBECWXSE  BE  ENTOUNTERED. 

3.  Familiarize  yourself  with  the  connecting  terminal 
arrangement . 


o Five  connecting  terminals  are  available  for 
each  channel. 

o Twenty  sets  of  terminals  are  provided  on  each 
input  connector. 
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4.  Wiring  between  the  connectors  and  from  the 
Transducer  Excitation  Connector  to  the  external 
measur orient  source  depends  on  the  type  of 
measurement  being  made.  The  figures  mentioned 
below  can  be  found  at  the  end  of  this  subsection. 

o Strain  measurements  must  be  wired  according 
to  Figure  174-2,  174-3,  or  174-4  for  1/4, 

1/2,  or  full  bridge  configurations, 
respectively. 

o RTD  measurements  using  a 3-wire,  constant 
voltage  source  must  use  the  wiring  shown  in 
Figure  174-5. 

o RTD  measurements  using  a 3-wire,  constant 
current  source  must  use  the  wiring  shown  in 
Figure  174-6. 

o RTD  measurements  using  a 4-wire  ar  rang  orient 
must  use  the  wiring  shown  in  Figure  174-7. 

5.  For  each  connection,  loosen  the  channel  terminal 
screw,  attach  the  external  wire  (or  jumper)  to  the 
screw,  then  tighten  the  screw  until  the  wire  is 
firmly  in  place. 

6.  For  each  connector,  close  the  housing  and  ensure 
that  the  external  wires  exit  the  rear  of  the 
enclosure  without  being  pinched. 
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Attaching  the  Connectors 

WARNING 

BEFORE  INSTALLING  THE  WIRED  INPOT  CONNECTOR 
AT  THE  2280  REAR  PANEL,  ENSURE  THAT  ALL  LINE 
POWER  TO  THE  MAINFRAME  OR  EXTENDER  CHASSIS 
IS  DISCONNECT*!).  LETHAL  VOLTAGES  MAY  BE 
PRESENT  WITHIN  THE  2280  AND  ON  SOME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS 
UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 

Complete  the  installation  by  physically  .installing  the 

connectors  as  follows: 

1.  Position  the  enclosed  (and  wired)  connectors  in 
the  guides  of  the  appropriate  2280  rear  panel 
slots.  Ideally,  the  Thermocouple/DC  Volts  Scanner 
will  occupy  the  slot  immediately  above  that  of 
Transducer  Excitation  Module. 

2.  Push  the  connectors  onto  the  card  edge  connectors. 
Continue  pressing  each  connector  until  it  is  fully 
engaged. 


3.  Attach  each  connector  housing  to  the  chassis  with 
the  retaining  screws. 
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INSTALLATIC»3  TEST 


Use  the  following  procedure  to  test  for  proper 
installation  of  the  Transducer  Excitation  Connector: 


1.  Ensure  that  power  is  not  applied  to  the  2280. 


2.  Prepare  the  A/D  Converter  for  installation  by 
setting  the  A/D  Converter  address  switch  to  0. 

3.  Install  the  A/D  Converter  in  the  2280. 


4.  Install  a Thermocouple/DC  Volts  Scanner  directly 
below  the  A/D  Converter. 

5.  Install  the  Transducer  Excitation  Connector  directly 
below  the  associated  The mocoupl e/DC  Volts 
Scanner . 

6.  Install  the  Transducer  Excitation  Connector 
(option  174)  on  the  rear  of  the  module. 

7.  Apply  power  to  the  2280. 

8.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 


Press: 


L 

ENTER 

C 

ENTER 

EXIT 


Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
<L>  LIST  PROGRAM  AND  CONFIGURATION 
L:  LIST  MENU  CHOICE  <A-Z>?  E 
L<C>  LIST  HARDWARE  CONFIGURATION 
LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
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9.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  A Transducer  Excitation 
Module/Connector  installation  should  yield  a 
listing  that  correctly  identifies  each  decade  of 
channels  by  beginning  channel  number  and  type.  Look 
for  the  following: 


BEGINNING  CHANNEL  NUMBER  = 20 
TYPE  = TRANSDUCER  EXCITATION 
BEGINNING  CHANNEL  NUMBER  =30 
TYPE  = TRANSDUCER  EXCITATION 


PROGRAMMING 

Programming  with  the  Transducer  Excitation 
Module/Connector  depends  on  the  type  of  measurement 
application.  Programming  instructions  are  presented  in 
the  appropriate  area  of  Section  5.  Briefly,  these  areas 
are; 


o Section  5a;  Temperature  Measurement 

3-Wire  and  4~Wire  -connections  are  supported  for 
RTD  or  thermistor  measurement. 

o Section  5d:  Resistance  Measurement 

Although  3-wire  or  4-wire  connections  for  t 
resistance  measurement  are  the  same  as  for  RID 
measurement,  different  programming  entries  are 
required. 


o Section  5g:  Strain  Measurement 

This  section  covers  the  programming  steps  required 
for  1/4,  1/2,  or  full  bridge  configurations.  A 
total  of  six  configurations  are  possible. 
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OPERATION 

Once  installed  in  the  data  logger,  the  Transducer 
Excitation  Input  Connector  requires  no  further  operator 
attention. 

Use  of  the  Transducer  Excitation  Module  (in  conjunction 
with  the  Transducer  Excitation  Input  Connector)  is 
described  in  sections  5a  and  5d  of  this  manual.  In 
addition,  the  data  logger  offers  a wide  range  of 
programming  and  operating  features  that  are  fully 
documented  in  the  User  Guide. 

SERVICE  nTORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Parts  List 

o Schematic  Diagram 
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Figure  174-2.  Wiring  (1/4  Bridge  Strain) 
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Figure  174-3.  Wiring  (1/2  Bridge  Strain) 
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Figure  174-4.  Wiring  (Full  Bridge  Strain) 
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Figure  174-5.  Wiring  (3-Wire  RID,  Constant  Voltage) 
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Figure  174-6.  Wiring  (3-Wire  RID,  Constant  Current) 
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Figure  174-7.  Wiring  (4-Wire  RED,  Constant  Current) 
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228QA-175 
Isothermal  Input  Connector 


nararamoN 

The  Isothermal  Input  Connector  routes  a maximum  of  20 
thermocouple  or  voltage  input  channels  to  the  scanner. 
The  connector  attaches  to  the  88-pin  edge  connector  at 
the  rear  of  the  scanner  card.  The  Isothermal  Input 
Connector  is  illustrated  in  Figure  175-1. 

The  connector  assembly  is  enclosed  in  a plastic 
housing.  This  arrangement  provides  protection  for  the 
terminal  connections  and  strain  relief  for  the  external 
wiring.  Retaining  screws  secure  the  housing  to  the 
scanner  chassis. 

Each  Input  Connector  channel  uses  three  screw  terminals 
(HIGH,  LC W,  and  SHIELD) . Each  terminal  can  withstand  a 
maximum  of  250  volts  ms.  An  isothermal  block  of 
aluminum  surrounding  the  terminals  helps  to  maintain  a 
uniform  temperature  among  all  channel  terminals. 


P/N  647701,  Rev  1 
February,  1985 
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Figure  175-1.  Isothermal  Input  Connector 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
operator -related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  opt  ion- specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recoirmended.  For 
any  ope ration- related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICATIONS 

Table  175-1  lists  the  specifications  for  the  Isothermal 
Input  Connector. 
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Table  175-1.  Isothermal  Input  Connector  Specifications 


Channels  20 

Terminals  60  (HI,  IOf  SHIELD  per 

channel) 


Maximum  Voltage  Rating 250V  dc  or  ac  nits  from  any 

terminal  to  any  other 
terminal  or  ground. 

Temperature 

Operating  ••«••••«•••  -20  to  70°C 

Storage -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C <=95% 

25  to  40°C <=75% 

40  to  50°C <=45% 

50  to  70°C <=40% 


Mon-Operating  40 , 000  feet 

Operating  10,000  feet 

Shock  and  Vibration  •••••••••••••  Meets  MIL-T-28800C, 

Class  5 Standards 
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INSI7VLLMT0N 

Connections  from  external  measurement  sources  to  the 
2280  Series  Data  Logger  are  made  via  wiring  to  the 
input  connector  block.  Installation  of  the  Isothermal 
Connector  involves  assembling  and  connecting  the  wires 
to  the  terminals,  and  attaching  the  connector  to  the 
appropriate  scanner. 

Preliminary  Steps 

1.  With  line  power  disconnected  and  the  POWER  switch 
set  at  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Remove  the  two  retaining  screws  that  hold  the 
clamshell  assembly  to  the  chassis. 

3.  Firmly  grasp  the  housing  at  each  end  and  pull 
until  the  enclosed  connector  block  is  disconnected 
from  the  scanner. 

4.  Open  the  housing  by  gently  pressing  each  locking 
tab. 


Shield  Considerations 

Current  resulting  from  a capacitive  charge  and 
discharge  between  the  A/D  Converter  and  the  chassis  can 
produce  unstable  readings.  Therefore,  a path  for  this 
current  is  utilized  by  connecting  the  SHIELD  lead  to 
the  LOW  lead  at  the  measurement  point.  This  arrangement 
improves  common-mode  noise  rejection.  It  is  shown  in 
Figure  175-2.  With  the  A/D  Converter  and  the  instrument 
shield  tracking  the  same  voltage,  common-mode  current 
in  the  HI  and  LOW  leads  is  minimized.  Note  that  HI,  LOW 
and  Shield  are  fully  isolated  and  capable  of  being 
safely  floated  to  250  volts  above  ground. 
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Figure  175-2. 
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Shield  Connection  for  Cpfcimum  Cannon 
Mode  Rejection 
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Use  the  following  SHIELD  guidelines  when  connecting  the 

Isothermal  Input  Connector: 

1.  If  significant  RFI  (Radio  Frequency  Interference) 
or  EMI  (Electro-Magnetic  Interference)  is  present, 
the  best  measurement  results  are  obtained  by 
connecting  SHIELD  to  LOW  (on  the  input  connector) 
with  the  shortest  possible  path. 

2.  If  significant  common  mode  voltage  (greater  than 
one  volt)  is  present,  connect  SHIELD  to  LOW  by 
means  of  a third  wire  at  the  measurement  point. 
This  arrangement  is  shown  in  Figure  175-2. 

3.  Never  tie  SHIELD  to  HI.  This  may  actually  amplify 
the  effects  of  noise  on  the  signal,  causing  a 
degradation  in  measurement  performance. 

4 . Never  leave  SHIELD  unconnected.  Static  charge 
buildup  may  cause  the  maximum  SHIELD  to  LCW 
voltage  to  be  exceeded,  resulting  in  instrument 
damage. 

5.  Never  connect  SHIELD  to  earth  ground  unless  the 
LOW  terminal  is  also  grounded.  This  results  in 
greatly  increased  common  mode  currents  due  to  the 
large  value  of  capacitance  between  the  Shield  and 
the  A/D  Converter. 


Connecting  the  Thermocouples 

The  Isothermal  Input  Connector  is  now  ready  to  be  wired 
to  the  external  thermocouples.  For  each  connection, 
loosen  the  channel  terminal  screw,  attach  the  external 
wire  to  the  screw,  then  tighten  the  screw  until  the 
wire  is  firmly  in  place.  Notice  that  the  three 
terminals  for  each  channel  are  marked  HIGH,  LOW,  and 
SHIELD.  Starting  at  Channel  0,  attach  the  external 
wiring  for  the  desired  application. 
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WARNING 

VERIFY  THAT  THERMOCOUPLES  ONLY  ARE  BEING 
CONNECTED  AS  INPOTS  TO  THE  ISOTHERMAL  INPOT 
CONNECTOR.  LETHAL  VOLTAGE  OR  CURRENT  OOOLD 
OTHERWISE  BE  PRESENT. 

NOTE 

For  proper  reading  polarity,  ensure  that  the 
red  lead  is  always  connected  to  LQ  and  the 
remaining  lead  is  always  connected  HIGH. 

Close  the  housing  over  the  input  connector,  ensuring 
that  the  external  wires  exit  the  rear  of  the  enclosure 
without  being  pinched. 

Attaching  the  Isothermal  Input  Connector 

WARNING 


INSTALLING  THE  WIRED  INPUT  OTKECTOR 


2280  REAR  PANEL,  ENSURE  THAT  ALL 


PRESENT  WITHIN  THE  2280  AND  ON  SOME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT 
UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 


Complete  the  Isothermal  Input  Connector  installation  as 
follows: 


1.  Position  the  assembled  input  connector  in  the 
guides  of  the  2280  rear  panel  slot  containing  the 
appropriate  scanner. 

2.  Push  the  connector  firmly  into  place  on  the  card 
edge  connector  at  the  rear  of  the  scanner. 

3 • Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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7EALLATI0N  TEST 


A quick  method  for  verifying  correct  installation 
involves  a hardware  list.  With  an  Isothermal  Input 
Connector  and  Thermocouple/ DC  Volts  Scanner  installed 
directly  below  the  A/D  Converter,  enter  the  following 
keystrokes  from  the  front  panel: 


Press:  Display: 


L 

ENTER 

C 

ENTER 

EXIT 


MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
<L>  LIST  PROGRAM  AND  CONFIGURATION 
L:  LIST  MENU  CHOICE  <A-Z>?  E 
L<0  LIST  HARDWARE  CONFIGURATION 
LISTING  < PRESS  EXIT  TO  ABORT > 


(list  is  printed) 
MAIN  MENU  CHOICE 


<M  FOR  MENU>?  A 


Among  other  things,  the  resulting  printed  configuration 
list  identifies  each  channel  block  by  beginning  channel 
number  and  type.  The  following  printout  example  identifies 
channel  blocks  00-09  and  10-19: 


BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = THERMOCOUPLE 
BEGINNING  CHANNEL  NUMBER  =10 
TYPE  = THERMOCOUPLE 


PROGRAMMING 

Isothermal  Input  Connector  programming  involves  nothing 
more  than  specifying  the  function  and  type  of 
thermocouple  (or  dc  voltage  range)  for  the  desired 
channel.  This  procedure  is  summarized  on  the 
Programming  Form.  Full  programming  techniques  are 
documented  in  the  User  Guide. 
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OPERATION 

Once  installed  in  the  Data  Logger  with  the  appropriate 
connections,  the  Isothermal  Input  Connector  requires  no 
further  attention. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the. 2280  Series  Service  Manual: 

o Parts  List 

o Schematic  Diagram 
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Voltage  Input  Connector 


INTEOXJCriON 


The  Voltage  Input  Connector  routes  a maximum  of  20 
voltage  input  channels  to  the  scanner.  The  connector 
assembly  is  enclosed  in  a plastic  connector  ^ housing 
both  for  protection  of  the  terminal  connections  and 
strain  relief  for  the  external  wiring.  This  assembly  is 
mounted  to  the  88-pin  card-edge  connector  on  the  rear 
of  the  scanner.  Retaining  screws  attach  this  housing  to 
the  chassis.  The  Voltage  Input  Connector  is  illustrated 

in  Figure  176-1. 


Each  Input  Connector  channel  uses  three  screw  terminals 
(HIGH,  LOW,  and  SHIELD)  . Each  terminal  can  withstand  a 
maximum  of  250  volts  rms. 


P/N  647735,  Rev  1 
February,  1985 
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Figure  176-1.  Voltage  Input  Connector 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
ope rat or -related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  ope rat ion- related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICATIONS 

Specifications  for  the  Voltage  Input  Connector  are 
presented  in  Table  176-1.' 
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Table  176-1.  Voltage  Input  Connector  Specifications 
Channels  20 

Terminals  60  (HI,  10,  SHIELD  per 

channel) 

Maximum  Voltage  Rating  . 250V  dc  or  ac  ms  from  any 

terminal  to  any  other 
terminal  or  ground. 

Temperature 

...................  -20  to  70°C 

...... .........  -55  to  75°C 

Relative  Humidity  (without  condensation) 

Below  25°C <®  95% 

25  to  40°C ...  <=75% 

40  to  50°C . <=  45% 

50  to  70°C <=40% 

Altitude 

Non-Operating  40,000  feet 

Operating  10,000  feet 

Shock  and  Vibration Meets  MIL-T-288Q0C, 
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I13SEALLATI0N 

External  measurement  sources  are  connected  to  the  2280 
Series  Data  Logger  via  wiring  to  the  input  connector 
block.  Installation  of  the  Voltage  Input  Connector 
involves  assembling  and  connecting  wiring  to  the 
terminals  and  attaching  the  connector  to  the 
appropriate  scanner. 

Preliminary  Steps 

1.  With  line  power  disconnected  and  the  POWER  switch 
set  at  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Loosen  the  two  retaining  screws  that  hold  the 
housing  to  the  chassis. 

3.  Firmly  grasp  the  housing  at  each  end  and  pull 
until  the  enclosed  connector  block  is  disconnected 
from  the  scanner. 

4.  Open  the  housing  by  gently  pressing  each  locking 
tab. 


Shield  Considerations 

Current  resulting  from  a capacitive  charge  and 
discharge  between  the  A/D  Converter  and  the  chassis  can 
produce  unstable  readings.  Therefore,  a path  for  this 
current  is  utilized  by  connecting  the  SHIELD  lead  to 
the  LOW  lead  at  the  measurement  point.  This  arrangement 
improves  common-mode  noise  rejection.  It  is  shown  in 
Figure  175-2.  With  the  A/D  Converter  and  the  instrument 
shield  tracking  the  same  voltage,  common-mode  current 
in  the  HI  and  LOW  leads  is  minimized.  Note  that  HI,  LOW 
and  Shield  are  fully  isolated  and  capable  of  being 
safely  floated  to  250  volts  above  ground. 
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Use  the  following  guidelines  when  connecting  the 

Voltage  Input  Connector: 

1.  If  significant  RFI  (Radio  Frequency  Interference) 
or  EMI  (Electro-Magnetic  Interference)  is  present, 
the  best  measurement  results  are  obtained  by 
connecting  SHIELD  to  LOW  (on  the  input  connector) 
with  the  shortest  possible  path, 

2.  If  significant  common  mode  voltage  (greater  than 
one  volt)  is  present,  connect  SHIELD  to  LOW  by 
means  of  a third  wire  at  the  measurement  point. 
This  arrangement  is  shown  in  Figure  175-2. 

3.  Never  tie  SHIELD  to  HI.  This  may  actually  amplify 
the  effects  of  noise  on  the  signal,  causing  a 
degradation  in  measurement  performance. 

4 . Never  leave  SHIELD  unconnected.  Static  charge 
buildup  may  cause  the  maximum  SHIELD  to  LOW 
voltage  to  be  exceeded,  resulting  in,  instrument 
damage. 


5.  Never  connect  SHIELD  to  earth  ground  unless  the 
LOW  terminal  is  also  grounded.  This  results  in 
greatly  increased  common  mode  currents  due  to  the 
large  value  of  capacitance  between  the  Shield  and 
the  A/D  Converter. 

Connecting  the  Voltage  Input  Wires 

WARNING 

BE  SORE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCOIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COCJLD 
(OTHERWISE  BE  ENCOUNTERED. 
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The  Voltage  Input  Connector  is  now  ready  to  be  wired  to 

external  measurement  systems.  Proceed  as  follows: 

1.  For  each  connection,  loosen  the  channel  terminal 
screw,  attach  the  external  wire  to  the  screw,  then 
tighten  the  screw  until  the  wire  is  firmly  in 
place . 

2.  Notice  that  the  three  terminals  for  each  channel 
are  marked  HIGH,  LOW,  and  SHIELD.  Starting  at 
Channel  0,  attach  the  external  wiring  for  the 
desired  application.  Observe  proper  polarity. 

3.  Close  the  housing  over  the  input  connector, 
ensuring  that  the  external  wires  exit  the  rear  of 
the  enclosure  without  being  pinched. 

Attaching  the  Voltage  Input  Connector 

WARNING 

BEFORE  INSTALLING  THE  WIRED  INPUT  CONNECTOR 
AT  THE  2280  REAR  PANEL,  ENSURE  THAT  ALL  LINE 
POWER  TO  THE  MAINFRAME  OR  EXTENDER  CHASSIS 
IS  DISCONNECTED.  LETHAL  VOLTAGES  MAY  BE 
PRESENT  WITHIN  THE  2280  AND  ON  SOME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS 
UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 

Complete  the  Voltage  Input  Connector  Installation  as 

follows: 

1.  Position  the  enclosed  (and  wired)  input  connector 
in  the  guides  of  the  2280  rear  panel  slot 
containing  the  appropriate  scanner. 

2.  Push  the  connector  firmly  into  place  on  the 
card-edge  connector  at  the  rear  of  the  scanner. 

3.  Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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INVALIDATION  TEST 

Correct  installation  is  verified  through  the  hardware 

listing  function. 

1.  Ensure  that  the  POWER  switch  is  turned  to  OFF. 

2.  Check  that  the  A/D  Converter  is  installed  in  the 
2280  (address  switch  set  to  0) . 

3.  Install  the  The  mocoupl  e/DC  Volts  Scanner  (162) 
directly  below  the  A/D  Converter. 

4.  Install  the  Voltage  Input  Connector  on  the 
scanner. 

5.  Apply  power  to  the  2280. 

6.  Program  the  data  logger  for  a hardware  list  as 
follows: 


Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  <PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

Among  other  things,  the  resulting  printed  configuration 
list  identifies  each  channel  block  by  beginning  channel 
number  and  type.  The  following  printout  example  identifies 
channel  blocks  00-09  and  10-19: 

BEGINNING  CHANNEL  NUMBER  = 0 
TYPE  = VOLTS/CURRENT 
BEGINNING  CHANNEL  NUMBER  « 10 
TYPE  - VOLTS/CURRENT 
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PROGRAMMING 

Voltage  Input  Connector  programming  involves  nothing 
more  than  specifying  the  function  and  range  for  the 
desired  channel.  This  procedure  is  summarized  on  the 
Programming  Form.  Full  programming  techniques  are 
documented  in  the  User  Guide. 

OPERATION 

Once  installed  in  the  data  logger  with  the  appropriate 
wiring,  the  Voltage  Input  Connector  requires  no  further 
attention. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Parts  List 

o Schematic  Diagram 
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IHERCODCTIC^ 

The  RTD/Resistance  Input  Connector  provides  20  sets  of 
connection  points  for  wiring  external  resistance 
transducers  to  the  KTD/Res istance  Scanner.  The 
RTD/Resistance  Input  Connector  is  illustrated  in  Figure 
177-1. 

Each  of  the  20  channels  of  terminals  provides  five 
termination  points  for  accommodating  4 -Wire,  3-Wire, 
and  2-Wire  measurement  configurations.  The  use  of  a 3mm 
(1/8  in)  standard  blade  screwdriver  is  required  for 
fastening  the  lead  wires  in  the  terminal  blocks. 

WHERE  TO  FIHD  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
description,  specifications,  and  installation 
information  directly  related  to  the  use  of  the 
RTD/Resistance  Input  Connector  with  the  RTD/Resistance 
Scanner. 


P/N  749648 
February,  1985 
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Figure  177-1.  RTD/ Resistance  Input  Connector 
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When  the  RTD/Resistance  Input  Connector  and  Scanner  are 
used  to  implement  a specific  data  logging  function, 
other  sections  of  this  System  Guide  provide  more 
appropriate  information.  These  sections  include: 

o Section  5a:  Temperature  Measurement 

This  section  discusses  use  of  the  RTD/Resistance 
Scanner  (and  Connector)  in  measuring  temperature 
(RTDs  or  thermistors) . 

o Section  5d:  Resistance  Measurements 

This  section  discusses  how  to  obtain  a measurement 
expressed  in  ohms. 

General  Data  Logger  system  operating  instructions  are 
not  presented  in  this  manual,  but  are  given  in  the  User 
Guide.  The  User  Guide  presents  operation  at  various 
levels  of  complexity,  to  better  match  user  familiarity 
with  the  instrument,  and  is  the  ultimate  authority  on 
ope ration- related  questions. 

SPECIFICATIONS 

Specifications  for  the  RTD/Resistance  Input  Connector 
are  presented  in  Table  177-1. 

Specifications  for  both  the  RTD/Resistance  Scanner  and 
Input  Connector  can  be  found  in  the  163  subsection. 
Other  specifications  which  pertain  to  the  use  of  these 
option  assemblies  in  specific  applications  such  as 
measuring  RTDs  are  presented  in  Appendix  G of  this 
manual. 

Table  177-1.  RID/ Resistance  Input  Connector  Specifications 


Channels 20 

Terminals  100  (HI  EXC,  HI,  10, 

LO  EXC,  and  LO  CCM  per 
channel) 
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Maximum  Voltage  Rating  and 
mating  RTD/Resistance  Scanner  Mode 

163  Measur orient  Mode 4-Wire  (4W) 

Ratings  250V  dc  or  ac  rms  between 

any  two  channels  or  any 
channel  and  ground, 

30V  dc  or  24V  ac  rms 
between  any  terminals  of 
a channel 

163  Measurement  Mode 3-Wire  Accurate  (3WA) 

Ratings  250V  dc  or  ac  rms  between 

channels  in  different 
decades  or  between  channels 
in  a decade  and  ground, 

30V  dc  or  24 V ac  rms 
between  any  terminals 
within  a decade  except 
between  LO  CCMs. 


(LG  CGMs  of  channels 
within  a decade  are 


163  Measurement  Mode  ....... 

Ratings  

Canpatibility  

Temperature 

Operating  


3-Wire  Isolated  (3WCM) 
same  as  for  4-Wire 
Attaches  to  RTD/Resistance 
Scanner  (option  163) 

-20  to  70°C 


Relative  Humidity  (without  condensation) 

Below  25°C <=  95% 

25  to  40°C  <-75% 

40  to  50°C  <-45% 

50  to  70°C <=40% 

Altitude 


Non-Operating  40,000  feet 

Operating 10,000  feet 

Shock  and  Vibration Meets  MIL-T-28800C,  Class 

5 Standards 
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INSTALLATION 

External  resistance  sensors  are  connected  to  the  2280 
Series  Data  Logger  through  the  RTD/Resistance  Input 
Connector.  Installation  of  this  connector  involves 
assembling  and  connecting  the  sensor  lead  wires  to  the 
connector  terminals  and  attaching  the  connector  to  the 
RTD/Resistance  Scanner. 

Preliminary  Steps 

1.  With  2280  line  power  disconnected  and  the  POWER 
switch  set  at  OFF,  locate  the  horizontal  connector 
housing  in  the  back. 

2.  Loosen  the  two  retaining  screws  that  hold  the 
housing  to  the  chassis. 

3.  Firmly  grasp  the  housing  at  both  ends  and  pull 
until  the  enclosed  connector  block  is  disconnected 
from  the  scanner. 

4.  Open  the  housing  by  gently  pressing  each  locking 
tab. 

Connecting  the  Resistance  Sensor  Input  Wires 

WARNING 


BE  SURE  THAT  THE  WIRES  BEING  CONNECTED  ARE 
NOT  ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  EEC.  IN  ANY  EVENT,  ENSURE 
THAT  THE  EXTERNAL  CIRCUIT  CONNECTED  TO  THESE 
WIRES  IS  NOT  ENERGIZED.  LETHAL  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 


177/RT3V Resistance  Input  Connector 


The  RTD/ Resistance  Input  Connector  can  now  be  wired  to 
external  resistance  sensors.  Proceed  as  follows: 

1.  Familiarize  yourself  with  the  arrangement  of  the 
connecting  terminals. 

o Five  connecting  terminals  are  available  for 
each  channel. 

o Twenty  sets  of  terminals  are  provided  on  each 
input  connector. 

o Wiring  for  each  set  of  terminals  is  defined 
by  the  4-Wire  (4W) , 3 -Wire  Accurate  (3WA)  , or 
3-Wire  Isolated  (3WCM)  measurement  mode 
selected  on  the  associated  RTD/Resistance 
Scanner. 

o Where  lead  wire  resistance  errors  are 

negligible,  2-Wire  connections  can  be  used 
when  the  Scanner  is  set  for  4-Wire  operation. 

o Refer  to  the  following  Figures  177-2  through 
177-5.  The  connector  housing  decal  is  also  a 
good  reference  source. 

2.  For  each  connection,  loosen  the  terminal  block 
screw  with  a 3mm  standard  blade  screwdriver,  place 
the  stripped  end  of  the  external  wire  or  jumper 
inside  the  terminal  block  opening,  and  tighten  the 
screw  until  the  wire  is  firmly  clamped  in  place. 


177/RnV Resistance  Input  Connector 


NOTE 

To  form  jumpers  with  and  connect  all  but  the 
largest  gauge  lead  wire,  strip  about  30mm 
(1.2in)  of  insulation  from  the  end  of  the 
wire.  Place  the  end  in  one  of  the  two 
terminal  block  openings  and  clamp  it  in. 

Form  a sharp  MU"  in  the  lead  wire 
approximately  15mm  (0.6 in)  from  the  terminal 
block.  Stuff  the  bottom  of  the  "U"  in  the 
second  terminal  block  opening  and  clamp  it 
in,  thereby  connecting  the  lead  wire  and 
forming  a jumper  at  the  same  time. 

3.  Close  the  housing  over  the  input  connector, 

ensuring  that  the  external  wires  exit  the  rear  of 
the  enclosure  without  being  pinched. 

Attaching  the  Input  Connector 

WARNING 

BEFORE  INSTALLING  TBE  WIRED  INPOT  CONNECTOR 
AT  THE  2280  REAR  PANEL,  ENSGRE  THAT  ALL  LINE 
POWER  TO  THE  MAINFRAME  OR  EXTENDER  CHASSIS 
IS  DISCONNECTED.  LETHAL  VOLTAGES  MAY  BE 
PRESENT  WITHIN  THE  2280  AND  ON  SCME  OPTION 
CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT  COVERS 
UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 

Complete  the  connector  installation  as  follows: 

1.  Position  the  wired  and  enclosed  input  connector 
in  the  the  2280  rear  panel  slot  containing  the 
RTD/ Resistance  Scanner. 

2.  Push  the  input  connector  firmly  into  place  on  the 
scanner  rear  card-edge. 

3.  Attach  the  connector  housing  to  the  chassis  with 
the  two  retaining  screws. 
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INSTALLATIC»J  TEST 

Proper  RTD/Resistance  Scanner  installation  can  be 
checked  by  listing  the  hardware  configuration.  Proceed 
as  follows: 

Press:  Displays 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
<L>  LIST  PROGRAM  AND  CONFIGURATION 
L:  LIST  MENU  CHOICE  <A~Z>?  E 
L<C>  LIST  HARDWARE  CONFIGURATION 
(list  is  printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

Among  other  things,  the  resulting  printed  configuration 
list  identifies  each  channel  block  by  beginning  channel 
number  and  type.  The  following  printout  example  identifies 
two  channel  decades,  0-9  and  10-19: 


L 

ENTER 

C 

ENTER 

EXIT 


BEGINNING  CHANNEL  NUMBER  * 0 
TYPE  * RTD 

BEGINNING  CHANNEL  NUMBER  *10 
TYPE  * RTD 


To  test  for  proper  Input  Connector  installation, 
perform  the  appropriate  installation  test  in  the 
Temperature  Measurements  (RTD  or  Thermistor),  and/or 
Resistance  Measurements  subsections  of  Section  5. 

PROGRAMMING 

Programming  the  2280  Series  Data  Logger  to  utilize  the 
RTD/Resistance  Scanner/Connector  involves  procedures 
common  to  other  assemblies.  This  programming  process  is 
summarized  on  the  Programming  Form  and  is  fully 
explained  in  the  User  Guide. 
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Instructions  specific  to  the  RTD/ Resistance 
Scanner/Connector  are  listed  in  the  CHANNEL  PROGRAM 
section  of  the  Programming  Form.  Several  choices  are 
available: 

o The  RTD  type  associated  with  a channel  can  be 
programmed.  If  any  of  several  conmon  RTDs  is 
selected,  no  further  programming  is  necessary:  the 
2280  provides  a stored  set  of  applicable  RTD 
constants. 

o If  a user -defined  RTD  is  associated  with  a given 
channel,  unique  R0,  Alpha,  Delta,  and  C4  RTD 
constants  can  be  programmed. 

o Resistance  measurement  ranges  can  be  selected.  The 
following  ranges  are  provided  by  the 
RTD/Res  istance  Scanne  r/ Connector : 

256.00  CHMS 

2048.0  CHMS 

64.000  KCHMS 

OPERATION 

Once  installed  in  the  Data  Logger,  the  RTD/Res  istance 
Input  Connector  requires  no  further  operator  attention. 

Use  of  the  RTD/Res  istance  Scanner  with  the 
RTD/Res  istance  Input  Connector  is  described  in  sections 
5a  and  5d  of  this  manual.  In  addition,  the  User  Guide 
documents  the  wide  range  of  programming  and  operating 
features  offered  by  the  2280  series. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Parts  List 

o Schematic  Diagram 
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HI 

HI 


LO 

LO 


This  is  the  most  accurate  measurement  mode. 
Figure  177-2.  4-Wire  Connections 


177-10 


177/RTD/Fesistance  Input  Connector 


HI  EXC  f 
HI 


Jumper 


'LO 


LO  EXC  f- 


Jumper 


LO  COM4 


Sensor 


Ensure  that  the  HI  and  LO  EXC  lead  wires 
have  the  same  length,  composition,  and 
resistance. 

Use  the  3-Wire  configuration  if  possible. 
Remember  that  the  LO  CCMs  of  ten  channels 
(e.g.  0-9)  are  connected  together  inside  the 
Connector  PCB. 

Figure  177-3.  3-Wire  Accurate  Connections 


177-11 


177 /KHV  Resistance  Input  Connector 


Ensure  that  the  HI  and  LG  EXC  lead  wires 
have  the  same  length,  composition,  and 
resistance. 

This  is  much  less  accurate  than  the  3WA  mode 
for  all  but  many-kilohm  resistance 
measurements . 

Figure  177-4.  3-Wire  Isolated  Connections 
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Lead  wire  resistances  must  be  negligible 
when  compared  to  the  sensor  resistance. 

Figure  177-5.  2-Wire  Connections 
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ITOOXCTION 

The  Digital/ Status  Input  Connector  can  be  used  for  the 
mutually  exclusive  functions  of  providing  BCD  digital 
input,  binary  digital  input,  or  status  input 
information  to  the  2280  Series  Data  Logger.  This 
assembly  connects  to  the  Digital  I/O  Board  (Option 
-168) . It  can  be  configured  by  the  user. 

The  Digital/ Status  Input  Connector  is  illustrated  in 
Figure  179-1. 

WHERE  TO  FUD  MORE  INFORMATION 


This  subsection  of  the  System  Guide  presents 
operator- related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 


P/N  647669,  Rev  1 
February,  1985 
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Handshake  Terminal  Abbreviations 


Symbol 

Name 

Signal  Direction 

IL3 

Invert  L0AD3 

Input 

L3 

LDAD3 

Input 

IBUSY 

Invert  BUSY 

Output 

BUSY 

BUSY 

Output 

S/C 

Single/Continuous  Control 

Input 

IA1 

Invert  Acknowledge  1 

Output 

IA2 

Invert  Acknowledge  2 

Output 

A2 

Acknowledge  2 

Output 

IL2 

Invert  LOAD 2 

Input 

L2 

LQAD2 

Input 

A1 

Acknowledge  1 

Output 

IL1 

Invert  L0AD1 

Input 

LI 

L0AD1 

Input 

Figure  179-1-  Digital/Status  Input  Connector 
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The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation-related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICATIONS 


Specifications  for  the  Digital/ Status  Input  Connector 
are  presented  in  Table  179-1. 

Table  179-1.  Digital/Status  Input  Connector  Specifications 


Channels 


Terminals 

Maximum  Input  Voltage 
Isolation  

Compatibility  


20  single  bit,  or 
one  5 BCD  digit  word,  or 
one  17 -bit  binary  word 
72 

6V  dc 

30V  dc  or  ac  rms  between 
any  terminal  and  ground. 
Attaches  to  Digital  I/O 
(option  168) 


Temperature 

Operating -20  to  70°C 

Storage  -55  to  75°C 


Relative  Humidity  (without  condensation) 


Below  25°C <=95% 

25  to  40°C <=75% 

40  to  50°C <=45% 

50  to  70°C <=  40% 


Altitude 

Non-Operating  . 

Operating  

Shock  and  Vibration 


40.000  feet 

10.000  feet 

Meets  MIL-T-28800C, 
Class  5 Standards 
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DIGITAL/ STATUS  INPUTS  - GENERAL 

Each  Digital/ Status  Input  Connector  must  be  configured 
for  use  with  the  Digital  I/O  Board-  Also,  a handshake 
procedure  must  be  specified  to  allow  data  exchange  with 
external  devices. 

Input  Data  Format 

Digital  input  data  formats  (BCD  and  Binary)  are  shown  in 
Figure  179-2.  One  of  the  following  two  data  formats  can 
be  specified  by  the  user: 

o 5-digit  BCD  (Binary-Coded  Decimal  that  ranges  from 
+/-  79999),  with  polarity  sign  , or 

o 16-bit  Binary  Format  with  sign. 

The  desired  format  is  chosen  by  configuring  inputs  21 
and  22  on  the  Digital/ Status  Input  Connector  as 
follows: 

Binary:  Input  21  — 0 BCD:  Input  21  — 1 

Input  22  — 0 Input  22  — 0 

Zero  (0)  indicates  a jumper  from  the  SIGNAL  terminal  to 
its  RETURN.  One  (1)  indicates  no  connection. 


Do  not  leave  both  inputs  open.  Digital  I/O 
Board  operation  is  undefined  if  the  inputs 
are  open. 


179/Status  Input  Connector 


Figure  179-2.  Digital  Input  Data  Formats 
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Digital  Input 

When  configured  for  digital  input,  the  .Digital/ Status 
Input  Connector  allows  the  Digital  I/O  Board  to  accept 
parallel  digital  data  from  an  external  source.  This 
data  is  received  at  the  channel  address  set  on  the 
associated  Digital  I/O  Board. 


Digital  Input  Handshake  Process 

Cne  of  three  data  input  handshake  methods  must  be  used 
to  properly  interface  the  connector  with  digital  input 
data.  The  three  methods  are  illustrated  in  Figure 
179-3.  Although  any  one  handshake  method  acts 
independently  of  the  other  two,  the  functions  performed 
by  each  are  identical.  Note  that  a data  input  handshake 
process  is  used  for  BCD  or  Binary  input  configurations 
only. 


Select  the  desired  method  by  connecting  the  external 
device  to  the  proper  handshake  terminals  on  the 
Digital/ Status  Input  Connector.  These  terminals  are 
located  on  the  right  side  of  the  assembly,  directly 
below  the  connector  pins.  Refer  to  Figure  179-3  for  the 
location  of  the  proper  handshake  terminals.  Also  note 
the  following: 

o Unless  otherwise  specified,  all  control  signals 
are  active  (1)  in  HIGH  logic  state.  Each  signal 
my  be  set  to  zero  by  connecting  it  to  its  RETURN 
terminal  or  by  driving  it  to  a logic  low  level 
with  respect  to  the  RETURN. 
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DIGITAL  INPUT  HANDSHAKE  SIGNALS  SHOWING  NORMAL 
(NON-INVERTED)  SIGNAL  POLARITY 


METHOD  1 


Figure  179-3.  Digital  Input  Handshake  Signals  Showing 
Normal  (Non- Inverted)  Signal  Polarity 
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o The  terminals  marked  S/C  on  the  connector  comprise 
the  Single/Continuous  control. 

a.  If  left  unconnected,  this  control  line  sets 
the  Digital  I/O  Board  in  a continuous  inpat 
mode.  In  this  mode,  the  handshake  and  data 
loading  process  are  performed  repeatedly 
between  input  data  sampling  by  the  2280.  The 
2280  reads  only  the  latest  data  loaded. 

b.  If  the  S/C  SIGNAL  terminal  is  connected  to 
RETURN,  the  Digital  I/O  board  is  placed  in  a 
single  input  mode.  In  this  mode,  data  may  be 
loaded  only  once  between  samplings  by  the 
2280.  Once  a load  has  occurred,  the  handshake 
process  is  inhibited  until  the  2280  has 
retrieved  the  input  data  from  the  Digital  I/O 
Board. 

HANDSHAKE  METHOD  #1 

Immediately  following  power-up,  A1  (Acknowledge  1)  is 
asserted  (high) . AX  is  a 32 -microsecond  pulse  generated 
by  the  Digital  I/O  board  indicating  that  data  may  be 
loaded.  Data  is  entered  by  the  external  device  and 
latched  with  the  LI  (LOAD1)  control  signal.  In  the 
continuous  mode,  A1  is  again  asserted  after  LI  is 
reset.  In  the  single  mode,  A1  is  inhibited  until  the 
input  data  is  sampled  by  the  2280. 

HANDSHAKE  METHOD  #2 

Following  power-up,  A2  (Acknowledge  2)  is  asserted  by 
the  Digital  I/O  board.  L2  (LOAD2)  may  then  be  asserted 
by  the  external  device  to  load  the  data  on  the  input 
lines.  A2  is  withdrawn  once  the  data  is  received.  L2 
may  then  be  withdrawn.  In  the  continuous  mode,  A2  is 
again  asserted  after  L2  becomes  low.  In  the  single 
mode,  A2  remains  inactive  until  the  2280  has  sampled 
the  data.  In  either  case,  L2  must  be  reset  low  before 
the  cycle  may  be  repeated. 
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HANDSHAKE  METHOD  #3 

L3  (LQAD3)  may  be  asserted  by  the  external  device  at 
any  time.  In  the  continuous  mode,  each  assertion  of  L3 
causes  the  input  data  to  be  loaded.  In  the  single  mode, 
only  the  first  13  following  power-up,  or  following  a 
data  sampling  by  the  2280B,  is  effective.  The  Digital 
I/O  Board  generates  a BUSY  signal  during  the  time  that 
the  data  is  being  sampled.  13  is  not  effective  during 
this  time.  BUSY  is  asserted  for  a period  of 
approximately  68  microseconds. 

Status  Input 

When  configured  for  status  input,  the  Digital/ Status 
Input  Connector  allows  the  Digital  I/O  Board  to  accept 
a maximum  of  20  separate  one-bit  inputs  from  an 
external  source  for  each  Digital  I/O  Board  installed  in 
either  the  2280  Mainframe  or  the  22 81 A Extender 
Chassis.  Each  bit  is  associated  with  a channel 
programmed  as  status  input. 

The  Status  Input  configuration  is  achieved  on  the 
Digital/Status  Input  Connector  by  installing  a jumper 
at  input  21  and  leaving  input  22  open. 

CAOTION 

Do  NOT  leave  both  inputs  21  and  22  open. 

This  code  makes  the  Digital  I/O  act  as  a 
Status  CXitput. 
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INSTALLATION 

Connections  from  external  control  points  or  terminals 
to  the  2280  Series  Data  Logger  are  made  via  external 
wiring  to  the  Digital/ Status  Input  Connector. 
Preparation  of  the  Digital/ Status  Input  Connector 
involves  opening  its  connector  housing,  assembling  and 
connecting  the  appropriate  wiring  on  the  terminals, 
closing  the  connector  housing,  and  connecting  it  back 
to  the  Digital  I/O  board.  The  following  steps  detail 
this  procedure: 


WARNING 

ENSORE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED.  LETHAL 
mMK  MAY  BE  PRESENT  WITHIN  THE  2280  AND 
cm  SOME  OPTION  CARDS.  DO  NOT  REMOVE  ANY 
INSTESMENT  COVERS  UNLESS  YOO  ARE  QUALIFIED 
TO  DO  SO. 


1.  With  line  power  disconnected  and  the  POWER  switch 
turned  to  OFF,  locate  the  connector  housing  in  the 
rear  panel  of  the  2280. 

2.  Remove  the  two  retaining  screws  that  hold  the 
housing  assembly  to  the  chassis. 

3.  Firmly  grasp  the  connector  housing  at  its  midpoint 
and  pull  until  the  enclosed  connector  block  is 
disconnected  from  the  Digital  I/O  Board. 

4.  Open  the  housing  by  gently  pressing  each  locking 
tab. 

5.  Configure  the  connector  for  either  status  input  or 
digital  input  (BCD  or  Binary) . 
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Connecting  the  Wires 


WARNING 

BE  SORE  THAT  THE  WIRES  BEING  CONNECTED  TO 
TOE  DIGITAL/ STATUS  INPOT  CONNECTOR  ARE  NOT 
ENERGIZED.  IF  POSSIBLE,  DISCONNECT  THESE 
WIRES  AT  THE  OTHER  END.  IN  ANY  EVENT,  ENSURE 
THAT  THE  ASSOCIATED  EXTERNAL  CIRCUIT  IS 
DEENERGIZED.  HAZARDOUS  VOLTAGE  COULD 
OTHERWISE  BE  ENCOUNTERED. 

Use  the  following  procedure  when  connecting  wires  from 
the  external  circuit.  Notice  that  the  two  terminals  for 
each  channel  are  marked  SIGNAL  and  RETURN.  All  returns 
are  connected  together  on  the  card  and  are  tied  to 
logic  common  on  the  Digital  I/O  Board. 

1.  Starting  at  channel  0,  attach  the  external  wiring 
for  the  desired  application.  To  make  each 
attachment,  do  the  following: 

o Loosen  the  channel  terminal  screws, 
o Attach  the  external  wires  to  the  screws, 
o Tighten  the  screws  until  the  wires  are  firmly 
in  place. 

2.  Close  the  connector  housing  over  the  input 
connector,  ensuring  that  the  external  wires  exit 
the  rear  of  the  enclosure  without  being  pinched. 
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Attaching  the  Digital/ Status  Input  Connector 

WARNING 

BEFORE  INSTALLING  THE  WIRED  DIGITAL/  STATDS 
INPOT  CONNECTOR  AT  THE  2280  REAR  PANEL, 
ENSURE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 


«I£»W 


INSTR 
TO  DO  SO. 


P COVERS  UNLESS  YOU  ARE  QUALIFIED 


With  all  external  connections  in  place,  attach  the 
connector  assembly  as  follows: 

1.  Position  the  enclosed  (and  wired)  Digital/ Status 
Input  Connector  at  the  guides  of  the  2280  rear 
panel  slot  containing  the  Digital  I/O  Assembly. 

2.  Then,  grasping  the  Digital/ Status  Input  Connector 
firmly,  mate  it  with  the  Digital  I/O  Assembly 
until  it  is  firmly  in  place. 


3.  Use  the  two  retaining  screws  to  secure  the 
connector  housing  to  the  chassis. 

INOTAIimON  TEST 

Use  the  following  procedure  to  test  for  proper 
installation  of  the  Digital/ Status  Input  Assembly: 

1.  Ensure  that  power  is  not  applied  to  the  2280. 

2.  Set  the  Digital  I/O  Assembly  address  switch  to  04. 

3.  Install  the  Digital  I/O  Assembly  in  the  2280. 

4.  Install  the  Digital/Status  Input  Assembly  on  the 
rear  of  the  Digital  I/O  Assembly. 
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5.  Apply  power  to  the  2280. 

6.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 

* 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

7.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  A Digital/ Status  Input 
Assembly  installation  should  yield  a listing  that 
correctly  identifies  the  channel  block  and  type. 
Look  for  the  following: 

BEGINNING  CHANNEL  NUMBER  = 40 
TYPE  * STATUS  INPUT 
BEGINNING  CHANNEL  NUMBER  = 50 
TYPE  « STATUS  INPUT 


PROGRAMMING 

Programming  for  the  Digital/Status  Input  Assembly 
involves  selection  of  the  function  for  the  appropriate 
channels.  Special  zero  and  non- zero  designations  can 
also  be  defined. 


SERVICE  INFORMATICS 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Parts  List 
o Schematic  Diagram 
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INnOXICTION 

The  following  information  details  the  use  of  the  2280 
Math  Processor  (option  211) . This  assembly  allows  for  a 
considerable  range  of  inter channel  computations. 

Results  are  displayed  as  a channel  reading. 

The  2280  Series  Data  Logger  handles  computations  on  two 
levels. 

o Many  simpler  expressions  (such  as  mX+b  scaling) 
can  be  programmed  without  installing  an  Advanced 
Math  Processor.  These  expressions  are  described  in 
the  User  Guide. 

o More  complex  expressions  (such  as  interpolation 
tables)  require  use  of  the  optional  Advanced  Math 
Processor.  These  expressions  are  described  both  in 
this  section  and  in  the  User  Guide. 

Advanced  Math  entries  are  made  during  the  Channel 
Program  phase  of  data  logging  configuration.  These 
entries  use  operands  and  operators  to  form  math 
expressions  and  procedures. 


P/N  647719,  Rev  1 
February,  1985 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
operator- related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  opt  ion- specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation- related  question,  the  User  Guide  is  the 
ultimate  authority. 

sPEcmcmoNS 

Specifications  for  the  Advanced  Math  Processor  are 
presented  in  Table  211-1. 


211-2 


211/ Advanced  Math  Processor 


Table  211-1.  Advanced  Math  Processor  Specifications 


Functions 


Logical  Operators  

Relational  Operators  

Interpolation  Tables  

Temperature 

Operating  

Storage  

Humidity  (without  condensation) 

0 to  25°C  . . , 

25  to  40°C  

40  to  50°C 

Altitude 

Non-Operating  

Operating  

Shock  and  Vibration 


Absolute  value,  square 
root,  exponential,  sine, 
cosine,  tangent,  inverse 
sine,  inverse  cosine, 
inverse  tangent,  comnon 
logarithm,  natural 
logarithm,  table 
interpolation,  integer 
part,  maximum  value, 
minimum  value,  standard 
deviation,  group  average, 
and  elapsed  time. 

AND,  OR,  NOT,  EXCLUSIVE-OR 

< , <“  f ~ t /“ 

Up  to  10  user-defined. 

0 to  50°C 
-25  to  60°C 

<95% 

<75% 

<45% 

40.000  feet 

10.000  feet 

Meets  MIL-T-2880GC, 

Class  5 Standards 
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wsmjjmm 

The  Advanced  Math  Processor  can  only  be  installed  at 
the  factory  or  at  an  authorized  service  center. 

xxismjjmm  test 

Proper  installation  can  be  checked  by  performing  a 
hardware  configuration  list.  Proceed  as  follows; 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  <PRESS  EXIT  TO  ABORT> 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


Check  the  printed  configuration  list  for  correct 
hardware  .installation.  In  this  case,  a correct  Advanced 
Math  Processor  installation  yields  a listing  with  the 
following  wording: 

MATH  BOARD  INSTALLED 


Once  installed  in  the  2280  Series  Data  Logger,  the 
Advanced  Math  Processor  enables  the  user  to  program  an 
extensive  variety  of  inter channel  math  calculations. 

Writing  Mathematical  Statements 

Programming  the  channel  expression  or  channel  procedure 
allows  the  Data  Logger  to  convert  the  results  of  a 
channel  measurement  from  raw  input  to  a relevant  value. 
Refer  to  the  2280  Series  User  Guide  for  in-depth 
channel  programming  descriptions. 
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Definitions 

Expressions 

The  terra  "expression"  refers  to  the  string  of 
characters  to  the  right  of  the  assignment 
operator.  An  expression  is  used  with  measurement 
channel  programming. 

Procedure 

A procedure  is  used  with  pseudo  channel 
programming. 

Assignment  Operator 

The  "assignment  operator"  (=)  separates  the 
pseudo-channel,  output  channel,  or  measurement 
channel  from  the  mathematical  expression. 


Operands 

Operands  are  the  components  of  a mathematical 
expression.  Each,  when  evaluated,  has  an  arithmetic 
value.  Operands  includes 

Channel  Numbers 

Constants 

Functions 

Channel  data  used  in  a expression  can  be 
manipulated  with  a variety  of  special  calculations 
(functions) . 

o Alarm  Status  and  Error  Status  can  be  used 
without  the  Math  processor. 

o All  other  functions  that  necessitate  the  use 
of  the  Math  Processor  are  documented  here. 
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NOTE 

In  the  functions  listed  below,  the 
operand (s)  indicated  by  (x)  can  be  channel 
number(s),  consfcant(s),  function ( s) , 
expression  (s)  with  operand  (s)  and 
operator  (s),  or  combinations  of  these. 


Operand 

ABS(x) 

SQR(x) 

EXP(x) 

SIN(x) 

COS(x) 

TAN(x) 

ASIN(x) 

ACOS(x) 

ATAN(x) 

LOG(x) 

LN(x) 

TBLn(x) 

INT(x) 

MAX  ( lx// 2x//3  x//etc ) 
MIN ( lx//2x//3 x//etc ) 
SD(lx//2x//3x//etc) 
GAV(x) 

TIME 


Meaning 

absolute  value 
square  root 
exponential 
sine 
cosine 
tangent 
inverse  sine 
inverse  cosine 
inverse  tangent 
common  logarithm 
natural  logarithm 
table  interpolation 
integer  part 
maximum  value 
minimum  value 
standard  deviation 
group  average 
elapsed  time 


Operators 

Operators  describe  the  mathematical  activity  that  takes 
place  between  and  among  the  components  of  the 
mathematical  expression  (the  operands).  Simple 
operators  (such  as  addition,  subtraction, 
multiplication,  and  division)  are  available  in  the  Data 
Logger.  More  complex  operators  (such  as  exponentiation) 
are  provided  by  the  Advanced  Math  Processor  (option 
211) . Operators  include: 
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Logical  Operators 

The  logical  operators  perform  logical  functions  on 
adjacent  operands.  Non-zero  operands  are 
interpreted  as  logical  "1",  and  zero  valued 
operands  interpreted  as  logical  "0".  These 
operators  are  useful  when  a status  output  channel 
is  to  be  a function  of  status  input,  alarm  status, 
or  other  status  output  channels. 


Operator 

Meaning 

AND 

logical  and 

OR 

logical  or 

3SDT 

logical  inverse 

XOR 

logical  exclusive  or 

Relational  Operators 

These  operators  return  a logical  "1"  if  the 
relationship  is  true  or  a logical  "0"  in  any  other 
case. 

Operator  Meaning 

KT  less  than 

LE  less  than  or  equal 

GT  greater  than 

GE  greater  than  or  equal 

BQ  equal 

NB  not  equal 

Exponentiation  Operator 

The  exponentiation  operator  performs  the  function 
of  raising  an  operand  to  the  power  of  another 
operand.  All  of  the  operators  are  described  in  the 
following  paragraphs. 

**  exponentiation 
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Order  of  Operator  Evaluation 

The  order  in  which  operators  are  evaluated  within  an 
expression  is  as  follows: 

o Parentheses 

o Unary  + and  - 

o Exponentiation 

o Multiplication  & Division 

o Addition  & Subtraction 

o Relational  Operators  (GT,GE,LT,LE,EQ,NE) 

o Logical  Not  (NOT) 

o Logical  And  (AND) 

o Logical  Or  and  Logical  Exclusive  Or  (OR,  XOR) 

Operators  of  the  same  precedence  are  evaluated  left  to 
right.  The  Unary  - operator  is  used  to  change  the  sign 
of  a number.  The  Unary  + is  included  for  completeness, 
but  is  almost  never  used. 


SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Parts  List 

o Schematic  Diagram 
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IM3OXK1TI0N 

The  DC-100  Cartridge  Tape  Drive  is  a data  storage 
system.  It  stores  logged  data  in  a format  chosen  by  the 
user.  It  can  also  store  an  entire  configuration  program 
for  later  use.  This  capability  allows  for  designing  and 
storing  special  data  logging  configuration  programs. 

The  Cartridge  Tape  Drive  is  located  in  the  upper  left 
corner  of  the  Data  Logger  front  panel. 

The  2280  can  be  configured  in  software  via  the  tape. 
Manual  entry  is  only  necessary  when  initially  entering 
the  program. 

If  ordered  separately  from  the  2280,  the  DC-100 
Cartridge  Tape  and  Interface  should  be  installed  by  a 
qualified  Fluke  Service  Representative. 


P/N  647727,  Rev  1 
February,  1985 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
operator-related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then,  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Some 
acquaintance  with,  the  User  Guide  is  reconmended.  For 
any  ope  rat  ion- related  question,  the  User  Guide  is  the 
ultimate  authority. 


Also  refer  to  the  Appendices  in  this  manual.  The 
following  additional  information  is  available  there: 

o Appendix  H:  Cartridge  Tape  Handling 

o Appendix  I:  Cartridge  Tape  Format 

SPECIFICATIONS 

Specifications  for  the  DC-100  Cartridge  Tape  and 
Interface  are  presented  in  Table  214-1. 
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Table  214-1.  Cartridge  Tape  Specifications 


Drive  

Tape  

Tape  Speeds 

Read  and  Write  

Search  and  Rewind  

Encoding  Format  

Capacity 

Record  Size  

Density . 

Compatibility  

Temperature 

Operating  

Storage  

Humidity  (without  condensation) 
no  tape  installed 

0 to  25°C  

25  to  40°C  

tape  installed 

0 to  40°C  

Altitude 

Non-Operating  

Operating  

Shock  and  Vibration  


2 head,  2 track 
DC100A  cartridge 

30  inches/second 
77  inches/second 
Manchester  Phase  Encoding 
500  Kbytes  nominal 
1024  bytes 

200  bytes/ inch  (1600 
bits/ inch) 

Readable  using  QANTEX  model 
1000  tape  drive 

0 to  40°C 
-25  to  60°C 


<95% 

<75% 

20%  to  80% 

40.000  feet 

10.000  feet 

Meets  MIL-T-28800C, 
Class  5 Standards 
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CMmODGE  TAPE  LOADING  AND  REMOVAL 

The  following  procedures  must  be  followed  if  the  tape 

cartridge  is  being  used  to  store  logged  data  or 

configure  the  system  software: 

1.  Gain  access  to  the  Cartridge  Tape  slot  in  the 
front  panel  by  opening  the  access  door* 

2.  Eject  the  cartridge  tape  by  pushing  the  button  in 
the  lower  right  corner  of  the  Cartridge  Tape  front 
panel  area.  Then  simply  slide  the  cartridge  out. 

3.  Insert  the  new  Cartridge  Tape  (label  up,  open  end 
toward  instrument)  into  the  slot  until  it  clicks 
into  place. 

4.  Push  the  Cartridge  Tape  door  down. 
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IlSBTArJJATION  - TEST 

Use  the  following  procedure  to  test  for  proper 
installation  of  the  Cartridge  Tape  Option: 

1.  Apply  power  to  the  2280. 

2.  Program  the  2280  to  list  the  hardware 
configuration  as  follows: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A-Z>?  E 

C L<0  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

3.  Check  the  printed  configuration  list  for  correct 
hardware  installation.  Look  for  the  following: 

TAPE  DRIVE  INSTALLED 

PROGRAMMING  AND  OPERATION 

The  Cartridge  Tape  Drive  is  controlled  by  the  following 
operator  functions: 

o Request  a directory  of  stored  data, 
o Delete  files  on  the  tape, 

o Initialize  the  tape. 

o Write  a configuration  program  on  the  tape, 
o Load  a configuration  program  from  the  tape  to  the 
2280  Series  Data  Logger. 

o Transfer  a previously  recorded  data  or  program 

file  to  the  printer.  Port  A,  or  Port  B (RS-232  or 
IEEE-488  Interfaces). 

o Record  Scan  data  onto  cartridge  tape. 
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Detailed  instructions  for  programming  the  Cartridge 
Tape  data  storage  format  in  the  user's  desired 
configuration  are  detailed  in  Section  6 of  the  User's 
Guide. 

SERVICE  INFORMATION 

The  following  additional  information  can.  be  found  in 
the  2280  Series  Service  Manuals 

o Theory  of  Operation 

o Calibration/Adjustment  Procedure 

o Parts  List 

o Schematic  Diagram 
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IWnODOCTIC^ 

The  RS-232-C  Interface  Board  allows  for  an  RS-232-C 
communications  link  with  an  appropriate  external 
device.  The  board  can  be  inserted  at  Port  A or  Port  B. 
If  installed  at  Port  A,  the  RS-232-C  Interface  Board 
allows  remote  programming  and  operation  of  the  2280 
Series  Data  Logger.  Status  and  measurement  information 
can  also  be  made  available  to  the  outside  world  via 
this  interface.  If  installed  at  Port  B,  the  interface 
provides  output  capaoiiity  only.  The  RS-232-C  Interface 
Board  is  illustrated  in  Figure  341-1. 

WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
operator-related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  references  are  made  to  application 
instructions  elsewhere  in  the  System  Guide. 

P/N  647610 

February,  1985 
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Figure  341-1.  RS-232-C  Interface 
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The  User  Guide  presents  overall  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Sane 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  ope  ration- related  question,  the  User  Guide  is  the 
ultimate  authority. 

SPECIFICftTIC»BS 

Specifications  for  the  RS-232-C  Interface  are  presented 
in  Table  341-1. 

Table  341-1.  RS-232-C  Interface  Specifications 


Interface  Type  RS-232-C 

Baud  Rates  110,  300,  600,  1200,  4800, 

9600 

Character  Format  7 bits  plus  one  parity  bit, 

one  start  bit,  and  one  stop 
bit  (except  at  110  baud 
where  there  are  2 stop 
bits) 

Parity odd,  even,  or  none 

Output  Signals Request  To  Send 

Data  Terminal  Ready 
Transmit  Data 

Input  Signals Clear  To  Send 

Data  Set  Ready 

Received  Line  Signal  Detect 

Other  Signals  Signal  Ground 

Protective  Ground 
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Transmission  Flow  Control Sending  a control-S 

character  to  the  interface 
halts  the  transmission 
(output)  of  data  until  a 
contra 1-Q  is  sent  to 
restart  it. 

De-asserting  (setting 
false)  a Clear  To  Send, 

Data  Set  Ready  , or  Received 
Line  Signal  Detect  input 
signal  halts  the 
transmission  (output)  of 
data  until  the  three 
signals  are  asserted 
(true) . 

Connector  Pinout  (J22)  

Pin:  Signal  Direction: 

1 Ground  (shield) 

2 Transmit  Data  (output) 

3 Receive  Data  (input) 

4 Request  to  Send  (output) 

5 Clear  to  Send  (input) 

6 Data  Set  Ready  (input) 

7 Signal  Ground 

8 Receive  Line  Signal  Detect  (input) 

Data  Terminal  Ready  (output) 
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INSTALLATION 

The  RS-232-C  Interface  Board  can  be  installed  in  rear 
panel  Port  A or  Port  B.  The  installation  instructions 
are  as  follows: 


WARNING 


ENSURE  THAT  ALL  LINE  POKER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTS}  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOLTAGES  MAY 
BE  PRESENT  WITHIN  THE  2280  AND  ON  SOME 
OPTION  CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT 
COVERS  UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 


1.  Turn  the  2280  POWER  switch  to  OFF. 


2.  Remove  the  blank  rear  panel  piece  at  Port  A or 
Port  B.  If  you  are  planning  a remote  control 
configuration,  choose  Port  A.  Port  A is  the 
position  closest  to  the  center  of  the  instrument. 

CAUTION 


Handle  the  board  by  its  edges  to  avoid 
damage  by  static  discharge.  Discharge 
yourself  by  touching  the  2280  chassis,  or  by 
wearing  a grounding  strap  while  handling  the 
board. 

3.  Align  the  RS-232-C  Interface  board  in  the  desired 
slot  (A  or  B)  so  that  the  board-edge  connector  is 
toward  the  motherboard  in  the  rear  of  the  slot. 
Push  the  board  straight  in  until  it  is  mated  with 
the  motherboard  connectors. 

4.  Secure  the  RS-232-C  I/O  Interface  board  with  the 
two  holding  screws. 
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INSTALLATION  TEST 

Proper  installation  can  be  checked  by  performing  a 
hardware  configuration  list.  Proceed  as  follows: 


Press: 

Display: 

MAIN  MEND  CHOICE  <M  FOR  MENU>? 

A 

L 

<L>  LIST  PROGRAM  AND  CONFIGURATION 

ENTER 

L:  LIST  MENU  CHOICE  <A-Z>?  E 

C 

L<0  LIST  HARDWARE  CONFIGURATION 

ENTER 

LISTING  < PRESS  EXIT  TO  ABORT> 
(list  is  printed) 

EXIT 

MAIN  MENU  CHOICE  <M  FOR  MENU>? 

A 

Check  the  printed  configuration  list  for  correct 
hardware  installation.  In  this  case,  a correct  RS-232-C 
Interface  installation  yields  a listing  with  the 
following  wording: 

RS-232-C  DEVICE  INSTALLED  IN  PORT  n 
Port  A or  Port  B define  n. 

Making  20  mA  Current  Loop  Connections 

The  RS-232-C  Interface  is  designed  to  transmit/ receive 
data  via  either  the  standard  connector  (J22)  or  the  20 
mA  Current  Loop.  If  the  current  loop  interface  is  used, 
it  is  wired  at  the  10-pin  connector  labeled  TB2, 
located  near  the  board  edge,  just  below  the  standard 
connector  at  J22.  See  Figure  341-2.  The  terminals  are 
labeled  1 through  10.  Table  341-5  identifies  the  use  of 
each  terminal. 
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Programming  the  2280  Series  Data  Logger  for  RS-232-C 
operation  is  best  carried  out  using  the  Programming 
Form,  aided  with  detailed  instructions  in  the  User 
Guide.  Briefly,  these  instructions  occur  in  two  areas: 

o Output  Device  Programming 

Used  when  programming  RS-232  communications 
characteristics  (i.e..  Baud  Rate,  Parity,  and 
number  of  fill  characters) . 

Also  used  when  programming  the  logging  format  for 
the  RS-232-C  port  (A  or  B) . 

o Scan  Group  Programming 

Used  to  select  the  type  of  data  to  be  sent  through 
the  RS-232-C  Interface  Board  port.  No  data,  all 
data,  alarm  data,  or  alarm  transition  data  are 
possible. 


341-7 


34I/RS-232-C  Interface 


Figure  341-2.  Current  Loop  Connections 
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Table  341-5.  Current  Loop  Connection  Wiring 


CASE  #1 

CASE  #2 

TERM 

FUNCTION 

USING  2280  CURRENT 

MODEM  OR  TERMINAL 

NO. 

SOURCES  1 AND  2. 

USING  ITS  OWN 
CURRENT  SOURCES 

1 

-It  Transmit 

To  one  RECEIVE 

To  one  RECEIVE 

terminal  of  other 

terminal  of  other 

device. 

device. 

2 

-11  Current 

To  second  RECEIVE 

None 

Sink  1 

terminal  of  other 
device. 

3 

+12  Current 
Source  2 

To  Pin  4 

None 

4 

+Ir  Receive 

To  Pin  3 

To  one  TRANSMIT 
terminal  of  other 
device . 

5 

+11  Current 
Source  1 

To  Pin  6 

None 

6 

+It  Transmit 

To  Pin  5 

To  second  RECEIVE 
terminal  of  other 
device. 

7 

-Ir  Receive 

From  one  TRANSMIT 

To  second  TRANSMIT 

terminal  of  the 

terminal  of  the  other 

other  device. 

device. 

8 

-12  Current 

From  second 
TRANSMIT  terminal 
of  the  other 
device. 

None 

9 

CL1 

To  Pin  10 

To  Pin  10 

10 

CL2 

To  Pin  9 

To  Pin  9 

NOTE 


Terminals  9 and  10  must  configured  as 
follows: 

o Open  for  RS-232-C  operation 
o Shorted  together  for  current  loop  operation. 
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GPEmrim 

Details  on  remote  control  operation  are  presented  in 
the  User  Guide. 

SERVICE  IMPCeMftTIC*l 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Parts  List 

o Schematic  Diagram 
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nmcoraioN 

The  IEEE-488  Interface  allows  the  2280  to  be  used  with 
computers  having  IEEE-488  interfaces.  When  the 
interface  is  installed  in  the  Port  A position  (2280) , 
the  computer  can  remotely  control  (program  and  operate) 
the  2280.  Installation  in  the  Port  B position  allows 
output  (talk)  only  operation. 

For  best  results,  a shielded  IEEE-488  cable  should  be 
used.  Fluke  accessories  Y8Q21  (one  meter) , Y8022  (two 
meter) , and  Y8023  (four  meter)  are  available  for  this 
purpose. 


The  IEEE-488  Interface  is  illustrated  in  Figure  342-1. 


P/N  647628,  Rev  1 
February,  1985 
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WHERE  TO  FIND  MORE  INFORMATION 

This  subsection  of  the  System  Guide  presents 
operator -related  information.  A general  description  and 
list  of  specifications  describe  the  option's 
capabilities.  Installation  instructions  and 
installation  test  procedures  then  describe  how  to  get 
the  option  up  and  running.  Finally,  operating 
instructions  further  define  Data  Logger  use  with  this 
option.  Since  other  system  hardware  is  used  in  most 
applications,  system  operating  instructions  are  not 
repeated  here.  Rather,  references  are  made  to 
application  instructions  elsewhere  in  the  System  Guide. 

The  User  Guide  presents  complete  operating  instructions 
for  the  Data  Logger.  Information  is  presented  in  a 
general,  and  not  option-specific,  format.  This  volume 
treats  operation  with  various  levels  of  complexity, 
depending  on  user  familiarity  with  the  instrument.  Seme 
acquaintance  with  the  User  Guide  is  recommended.  For 
any  operation- related  question,  the  User  Guide  is  the 
ultimate  authority. 

sPEemovnoNs 

Specifications  for  the  IEEE-488  Interface  are  presented 
in  Table  342-1. 
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Table  342-1.  IEEE-488  Interface  Specifications 


Operating  Modes  Addressable 

talker/ listener,  or  talker 
only  (switch  selectable) . 
Responds  to  serial  poll. 

IEEE-488  Functional  Subsets  ....  SHI  Source  Handshake 


(complete  capability) 
T5  Talker  (talk  only 


included) 

TEO  Talker  Extended 

(single  address  only) 
L4  Listener  (listen  only 
excluded) 

LEO  Listener  Extended 

(single  address  only) 
SRI  Serial  Poll 
ELI  Renote  Local  (local 
lockout  .included) 

BC1  Device  Clear  (complet 
capability) 

E2  Electrical  (tri-state 
drivers) 

PPO  Parallel  Poll  (no 
capability) 

ETO  Device  Trigger  (no 
capability)  * 

CO  Controller  (no 
capability) 
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djotallation 

The  IEEE-488  Interface  can  be  installed  in  Port  A or 
Port  B in  the  2280  rear  panel.  The  installation 
instructions  are  as  follows: 

WARNING 


ENSURE  THAT  ALL  LINE  POWER  TO  THE  MAINFRAME 
OR  EXTENDER  CHASSIS  IS  DISCONNECTED  BEFORE 
STARTING  THIS  PROCEDURE.  LETHAL  VOLTAGES  MAY 
BE  PRESENT  WITHIN  THE  2280  AKD  ON  SCME 
OPTION  CARDS.  DO  NOT  REMOVE  ANY  INSTRUMENT 
COVERS  UNLESS  YOU  ARE  QUALIFIED  TO  DO  SO. 


1.  Turn  the  2280  POWER  switch  to  OFF. 


2.  Remove  the  blank  rear  panel  piece  at  Port  A or 
Port  B.  If  you  are  planning  a remote  control 
configuration,  choose  Port  A.  Port  A is  the 
position  closest  to  the  center  of  the  instrument. 

CAUTION 


Handle  the  board  by  its  edges  to  avoid 
damage  by  static  discharge.  Discharge 
yourself  by  touching  the  2280  chassis  or  by 
wearing  a grounding  strap  while  handling  the 
board. 

3.  Align  the  IEEE-488  Interface  in  the  desired  slot 
(A  or  B)  so  that  the  board-edge  connector  is 
toward  the  motherboard  in  the  rear  of  the  slot. 
Push  the  board  straight  in  until  it  is  mated  with 
the  motherboard  connectors. 

4.  Secure  the  two  holding  screws  at  the  edges  of  the 
IEEE-488  Interface  rear  panel. 
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INSTALLATION  TEST 

Proper  installation  can  be  checked  by  performing  a 
hardware  configuration  list.  Proceed  as  follows; 

Press;  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

L <L>  LIST  PROGRAM.  AND  CONFIGURATION 

ENTER  L:  LIST  MENU  CHOICE  <A~Z>?  E 

C L<C>  LIST  HARDWARE  CONFIGURATION 

ENTER  LISTING  < PRESS  EXIT  TO  ABORT > 

(list  is  printed) 

EXIT  MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

Check  the  printed  configuration  list  for  correct 
hardware  installation.  In  this  case,  a correct  IEEE-488 
Interface  installation  yields  a listing  with  the 
following  wording: 

IEEE-488  DEVICE  INSTALLED  IN  PORT  n 

Port  A or  Port  B define  n. 

ADDRESS  SWITCH  SETTING 

There  are  two  rotary  decimal  switches  mounted  on  the 
IEEE-488  Interface,  accessible  from  the  back  of  the 
instrument.  They  select  the  device  address.  The  2280 
listen  and  talk  addresses  are  the  same,  both  being  set 
by  this  address  switch.  The  top  digit  represents  the 
tens  digit  of  the  address,  and  the  bottom  digit 
represents  the  units  digit.  The  address  switches  are 
read  periodically  by  the  IEEE-488  Interface  and,  if  the 
switch  value  has  been  changed,  the  interface  is 
reconfigured  appropriately.  The  switches  can  be  placed 
in  positions  00  to  38.  The  meaning  of  each  position  is 
given  in  Table  342-2. 
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Table  342-2.  Address  Switch  Positions  And  Functions 
SWITCH  POSITIONS  FUNCTION 


00  thru  30  Addresses  0 thru  30 

31  thru  38  Talker  Only 

PROGRAMMING 

Programming  the  2280  Series  Data  Logger  for  IEEE-488 
operation  is  best  carried  out  using  the  Programming 
Form,  aided  with  detailed  instructions  in  the  User 
Guide.  Briefly,  these  instructions  occur  in  two  areas: 

o Output  Device  Programming 

Used  when  programming  the  format  for  the  Port  (A 
or  B)  housing  the  IEEE-488  Board. 

o Scan  Group  Programming 

Used  to  select  the  type  of  data  to  be  sent  through 
the  IEEE-488  Interface  Board  port.  No  data,  all 
data,  alarm  data,  or  alarm  change  data  are 
possible. 

OPERATION 

Remote  operation  is  explained  fully  in  the  2280  Series 
User  Guide. 

SERVICE  INFORMATION 

The  following  additional  information  can  be  found  in 
the  2280  Series  Service  Manual: 

o Theory  of  Operation 

o Parts  List 

o Schematic  Diagram 
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DESCRIPTION 

Option  -402  Extender  Cable  with  the  -403  provides  the 
serial  link  interface  for  transmitting  and  receiving 
data  between  the  2280  and  2281  A.  Power  for  the  2281 A 
Extender  Chassis  is  also  provided  over  this  cable  from 
the  2280  or  a 228 1 A— 43 1 • The  extender  cable  consists 
of  six  shielded  twisted  pairs  and  is  sold  by  the  meter. 
The  -403  connector  option  completes  this  assembly. 

Three  of  the  twisted  pairs  carry  the  +24V  dc  (and 
returns)  from  the  2280  to  the  2281 A . RS-442  data  is 
transmitted  over  TX+  and  TX-  from  the  2280  on  one 
twisted  pair  while  RX+  and  RX-,  the  received  data  from 
the  serial  link  devices  within  the  2281  A,  are  carried 
over  another  pair  of  twisted  wire.  The  last  twisted 
pair  connects  the  +5V  dc  return  (+5RTN)  from  the  2280 
for  signal  ground  continuity  with  the  2281A. 

Cable  pin  identification  to  the  -403  connectors  can  be 
found  in  the  section,  Option  2281A-403.  Also  contained 
in  that  section  is  a diagram  of  the  cable  with  the 
connectors  installed. 
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DESCRIPTION 

Option  2281A-403  Extender  Cable  Connector  is  a set  of 
male/female  15-pin,  D-type  connectors.  A housing 
provides  strain  relief  for  cable  connections  and 
stand-off  bolts  for  securing  the  cable  connector  to  the 
mainframe  connector.  The  cost  includes  factory 
installation  onto  the  2281A-402  Extender  Cable  and 
continuity  testing  before  shipment.  " 

Table  403-1  shows  the  pin  identification  of  the  two 
connectors.  Figure  403-1  shows  the  -403  connectors 
assembled  to  the  extender  cable.  Individual  connector 
part  numbers  (for  replacement  only)  are  also  listed  in 
Figure  403-1. 
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Table  403-1. 


Connector  Pin  Identification 


SIGNAL  MNEMONIC 

P23  PIN  NUMBER 

wmm 

+24  VDC 

1 

i 

+24  VDC 

2 

2 

+24  VDC 

3 

3 

+5  RTN 

5 

5 

+5  RTN 

6 

6 

RX- 

7 

7 

RX  + 

8 

8 

+24  RTN 

9 

9 

+24  RTN 

10 

10 

+24  RTN 

11 

11 

TX- 

13 

13 

TX  + 

14 

14 

SHIELD 

15 

is* 

•For  cables  longer  than  4 meters,  no  shield  connection  is  made  at  P52. 
— 
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P 23  P52 

39  1/2  INCHES 


± 2 INCHES 


For  cables  longer  than  4 meters,  no  shield  connection  is  made  at  P52. 


QTY 

ITEM 

PART  NO. 

DRAWING  NO. 

DESCRIPTION 

1 

1 

610600 

2281A-2010 

LABEL 

1 

2 

436881 

CONN.  15  PIN 

1 

3 

436899 

CONN,  15  SOCKET 

3.291  ft 

4 

682773 

CABLE 

2 

5 

682765 

CONNECTOR  HOUSING. 

.55ft 

6 

113845 

SLEEVING 

.27ft 

7 

295782 

THERMGFIT,  CLEAR 

Figure  403-1.  Internal  View 
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INTRODUCTION 

This  subsection  presents  descriptive  and  installation 
information  for  the  228TA-431  Power  Supply. 

The  228 1 A— 4 3 1 is  more  fully  described  in  the  2281 A 
Instruction  Manual.  The  following  additional  items  can 
be  found  in  this  other  manual:  Specifications,  Theory 
of  Operation,  Performance  Test,  Calibration  Procedures, 
Parts  List,  and  Schematic  Diagram. 

DESCRIPTION 

Option  -431  Power  Supply  is  a rear  panel-mounted  dc 
power  supply  for  the  2281 A extender  chassis.  The  power 
supply  provides  a regulated  20V  dc  source  for  the 
serial  link  devices  when  the  extender  chassis  placement 
(distance)  and  configuration  (number  of  serial  link 
devices)  exceeds  the  power  capabilities  of  the  2280A. 
Information  to  determine  whether  the  -431  is  needed  in 
a particular  configuration  can  be  found  in  Section  2 of 
this  manual. 
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The  -431  may  accept  input  power  sources  of  ac  line 
voltages,  + 12V  and  +24V  dc  voltages.  The  power  supply 
has  an  automatic  crossover  from  ac  line  to  12V  dc  and 
24V  dc  to  the  12V  dc  input.  In  addition,  while  the  -431 
is  operating  from  ac  line  or  24V  dc,  a trickle  charge 
is  provided  to  the  12V  dc  input  for  maintaining  the 
charge  of  a backup  battery. 

The  power  supply  pcb  is  installed  in  place  of  the 
extender  interface  card  and  the  power  supply  rear  panel 
assembly  is  installed  in  place  of  the  extender 
interface  rear  panel.  The  power  supply  rear  panel 
provides  a serial  link  feed-through  for  interconnecting 
extender  chassis.  An  illustration  of  the  rear  panel 
assembly  is  shown  in  Figure  431-1,  and  a detailed 
description  is  provided  by  Table  431-1. 


Figure  431-1 
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Table  431-1.  Rear  Panel  Features 


ITEM 

FEATURE 

NAME 

DESCRIPTION 

1 

SI 

ON/OFF  power  switch,  for  ac  line  and  dc  voltages. 

2 

ac  Input 

Standard  male  ac  input  socket. 

3 

FI 

Fuse  holder  for  ac  line  fuse.  Sliding  plastic  door  pre- 
vents access  while  ac  line  power  is  connected. 

4 

F2 

Fuse  holder  for  24V  dc  input 

5 

F3 

Fuse  holder  for  12V  dc  input. 

6 

Fuse/Voltage 

Sllkscreerted  annotation  of  ac  Fuse  ratings  and  line  volt- 
age selection. 

7 

Ground  Lug 

Threaded  ground  lug  termination  for  dc  inputs. 

8 

J52 

15  pin,  male  connector  for  serial  link  extender  cable  from  the 
2280A. 

9 

T81  {12) 

Terminal  block  connection  points  for  the  12V  dc  input 
or  backup  battery. 

10 

TB1  (24) 

Terminal  block  connection  points  for  the  24V  de  input 

11 

J23 

1 5 pin,  female  connector  tor  serial  link  extender  cable  feedthrough 
to  another  2281A. 

INSTALLATION 

Hardware  Installation 

Use  the  following  procedure  to  install  the  Option  -431 
Power  Supply  into  the  extender  chassis.  After 
completing  the  hardware,  electrical,  and  cabling 
installation  sections,  complete  the  initial 
verification  procedure  (given  in  the  later  part  of  this 
section) . 
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1.  Remove  all  the  Phillips  screws  from  the  extender 
interface  rear  panel  assembly. 

2.  Pull  out  the  rear  panel  and  pcb  assembly  (they 
should  be  affixed  by  the  pcb  connector  cable 
retaining  nuts). 

3.  Remove  the  connector  cable  retaining  nuts  from  the 
power  supply  pcb. 

4.  Plug  P54  (from  power  supply  rear  panel  assembly) 
into  J54  (on  power  supply  pcb  assembly). 

NOTE 

The  connector  is  keyed;  DO  NOT  FORCE.  To 
release,  squeeze  the  side  tabs  on  the 
connector. 

5.  Slide  the  pcb  into  the  left-most  slot  of  the 
extender  chassis  until  P12  is  seated  in  the 
motherboard  connector  J12. 

6.  Secure  the  power  supply  rear  panel  assembly  over 
the  pcb  using  12  Phillips  screws. 

7.  Replace  the  cable  retaining  nuts  of  the  power 
supply  pcb  connector. 

8.  Hardware  installation  is  now  complete. 

Electrical  Installation 

The  228 1 A— 43 1 is  shipped  with  the  proper  operating 
voltage  already  selected  as  specified  by  the  customer. 
The  following  paragraphs  explain  how  to  reconfigure  the 
2281A-431  for  other  voltage  settings  and  how  to  connect 
the  228 1 A— 43 1 to  the  system.  After  completing  the 
hardware,  electrical,  and  cable  installation  sections, 
complete  the  installation  verification  procedure  (given 
later  in  this  section). 
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Input  Voltage  Selection 

To  power  the  2281A-431  with  24V  or  12V  dc,  the 
appropriate  supply  is  connected  to  a terminal  block 
(TB1 ) on  the  power  supply  rear  panel.  It  is  recommended 
that  power  source  cables  be  terminated  with  No.  6 spade 
lugs  for  safety  and  convenience.  Table  431-2  lists  the 
proper  fuse  ratings  for  all  voltages.  The  following 
procedure  and  Figure  431-2  show  how  to  reconfigure  the 
2281A-431  to  a different  ac  line  voltage. 

1.  Open  the  cover  door  on  the  ac  input  module  (under 
SI)  and  rotate  the  "fuse-puli'1  lever  to  the  left 
to  remove  the  fuse. 

2.  Using  a pair  of  pliers,  grasp  the  small  peb, 
located  underneath  the  fuse  holders,  between  the 
metal  tabs  and  remove. 

3.  Reinstall  the  pcb  so  that  the  required  operating 
voltage  is  shown  in  the  opening  as  in  Figure 
431-2A.  Push  the  pcb  in  firmly. 

4.  Slide  the  fuse-pull  lever  to  the  right,  and  insert 
the  proper  fuse  (FI)  for  the  selected  operating 
voltage.  See  Table  431-2  for  fuse  ratings. 

Table  431-2.  Fuse  Ratings 


REF  DES 

SUPPLY 

RATING 

FI 

100/1 20V  ac 

1/2  A/250V  Slow  Bio 

FI 

220/240V  ac 

1/4  A/250V  Slow  Bio 

F2 

+24V  dc 

1.5  A/250V  Fast  Bio 

F3 

-M2V  dc 

3.0  A/250V  Fast  Bio 
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Figure  431-2.  AC  Voltage  Selection 

2281A-431  Cable  Connections 

Figure  431-3  illustrates  the  2281A-431  cabling  for  ac 
and  dc  operation.  After  completing  the  hardware, 
electrical,  and  cable  installation  sections,  complete 
the  installation  verification. 
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2281A-431 
REAR  PANEL 


Figure  431-3.  Cabling  Diagram 
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INSTALLATION  VERIFICATION 

This  procedure  is  used  to  verify  the  proper  operation 
of  the  2281A-431  after  installation  in  the  2281A.  No 
special  tools  or  test  equipment  are  required. 

1.  Connect  ac  or  +24V  dc  power  to  the  -431. 

2.  Set  SI  on  the  2281A-431  rear  panel  to  ON. 

3.  Turn  on  power  to  the  2280A.  Verify  that  the 
228 1 A— 43 1 front  panel  LED  is  illuminated. 

4.  Turn  off  power  to  the  228QA.  Verify  that  the  front 
panel  LED  extinguishes. 

5.  If  a 12V  back-up  battery  is  connected  to  TB1, 
complete  the  following  steps. 

a.  Set  SI  to  OFF. 

b.  Disconnect  the  ac  line  and/or  +24V  dc  source. 

c.  Set  SI  to  ON. 

d.  Turn  on  power  to  the  2280A.  Verify  that  the 
2281 A front  panel  LED  is  illuminated. 

e.  Turn  off  power  to  the  2280A.  Verify  that  the 
2281 A front  panel  LED  goes  off. 

6.  This  concludes  the  installation  verification 
procedure  for  the  228 1 A— 43 1 - Turn  off  all  power 
sources  to  the  2281A-431  before  dismantling  the 
test  setup. 
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DESCRIPTION 

The  Y2044  Rack  Slide  Kit  facilitates  the  servicing  of 
the  2280  (or  2281  A)  while  it  is  installed  in  a standard 
19-inch  electronic  equipment  rack.  The  unit  is  secured 
in  the  equipment  rack,  yet  may  be  pulled  out  along  the 
slide  for  reconfiguring  and  servicing  serial  link 
devices.  Parts  and  hardware  for  this  kit  are  listed  in 
. Table  1 . The  only  tools  required  for  installation  are 
medium-sized,  Phillips  and  flat-head  screwdrivers. 

INSTALLATION 

The  rack  slide  kit  is  shipped  in  two  separate 
containers.  The  hardware  included  in  the  long 
rectangular  carton  is  not  used  and  may  be  discarded. 

All  necessary  hardware  for  installing  the  kit  is 
contained  in  the  plastic-bubble  wrapped  package.  All 
required  parts  and  hardware  for  the  rack  slide  kit  are 
listed  in  Table  1.  After  verifying  that  all  kit  parts 
are  present,  proceed  to  the  installation  procedure. 
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Table  1. 

Parts  and  Hardware 

ITEM 

NAME 

DESCRIPTION 

1 

Chassis  Track 

Two  gray  metal  slide  tracks  (packaged  in  a cardboard  box). 

2 

Rear  Support  Bracket 

Two  machined  metal  angle  brackets  (packaged  in  a cardboard 
box). 

3 

Bar  Nuts 

Six  metal  strips  with  Sour  threaded  holes. 

4 

Rack  Ears 

Two  white  machined  angle  pieces. 

5 

Slide  Spacer  8.4  inches 

Two  8.4  inch  pieces  of  metal  bar  stock  with  five  punched  holes. 

6 

Rack  Ear  Hardware 

A small  envelope  containing  eight  machine  screws  with  plastic 
washers,  and  clipnuts. 

1 

Miscellaneous  Hardware 

The  following  screws  are  used  to  install  the  Rack  Slide  Kit: 
twelve  8-32  x 7/8"  Phillips  twelve  10-32  x 3/8"  pan-head 

Phillips 

MOTE 

Since  this  kit  can  be  used  with  either  the 
2281 A or  the  2280,  some  parts  will  be  left 
unused  for  one  instrument  or  the  other. 

The  installation  procedure  for  the  Y2G44  is  as  follows. 

1 . Remove  the  four  molded  plastic  feet  from  the 
bottom  cover  of  the  instrument. 

2.  On  both  front  side  corners  of  the  instrument 
remove  the  decals  bearing  the  Fluke  name. 
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3.  Refer  to  Figure  1 and  complete  these  steps: 

a.  Remove  the  three  screws  (indicated  by 
asterisks)  from  both  sides  of  the  instrument. 

b.  Placing  the  cutout  side  of  the  rack  ears 
against  the  front  corner  of  the  instrument, 
align  the  recessed  holes  with  the  holes 
vacated  in  step  a. 

c.  Secure  the  rack  ears  to  the  instrument  using 
six  of  the  8-32  x 7/8  inch  screws. 

d.  Remove  the  instrument  side  handles  by 
unfastening  the  two  Phillips  screws. 


Figure  1.  Installation  Details 
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e.  Disassemble  the  chassis  slide  of  the  chassis/" 
track  by  fully  retracting  the  extensions  and 
releasing  the  spring-loaded  retaining  button 
marked  with  an  *•  AM . 

f.  With  the  slide  spacer  in  place,  secure  the 
chassis  slide  to  the  instrument  using  three 
8-32  x 7/8  inch  screws  (for  both  sides). 

NOTE 

Use  the  upper  row  of  mounting  holes  on  the 
chassis  slide. 

g.  Attach  the  rear  support  bracket  flush  with 
the  end  of  the  cabinet  slide  using  a bar  nut 
and  two  of  the  10-32  x 3/8  inch  screws  (on 
each  chassis  track). 

h.  Insert  the  center  extension  of  the  chassis 
track  into  the  cabinet  slide,  aligning  the 
retaining  button  with  the  center  extension 
hole . 

i.  Install  the  assembly  from  step  (h)  into  the 
equipment  rack  using  bar  nuts  and  10-32  x 3/8 
inch  screws  in  the  top  and  bottom  slots  of 
the  cabinet  slide  ends. 

j.  Extend  the  center  extension  towards  the  front 
of  the  equipment  rack  until  it  locks. 

k.  Insert  the  chassis  slide  into  the  center 
extension,  depressing  the  retaining  button  as 
it  slides  in. 
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NOTE 

At  this  point  it  may  be  necessary  to 
readjust  the  chassis  track  to  align  the  rack 
ear  mounting  holes  with  those  of  the 
equipment  rack. 

l.  Attach  the  clip  nuts  to  the  equipment  rack, 
matching  the  hole  pattern  in  the  rack  ears. 

m.  Use  the  machine  screws  (with  plastic  washers) 
to  secure  the  instrument  and  prevent  it  from 
sliding  out. 
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DESCRIPTION 

The  Y2045  Rack  Mount  Kit  facilitates  the  placement  of  a 
2280  or  2281A  into  a standard  19-inch  electronic 
equipment  rack.  Parts  and  hardware  for  this  kit  are 
listed  in  Table  1 . The  only  tool  required  for 
installation  is  a medium-sized,  Phillips  screwdriver. 

Table  1 , Parts  and  Hardware 


ITEM 

NAME 

DESCRIPTION 

1 

Shelf  Bracket 

Two  large  "L"  shaped  metal  strips  with  press-fitted  nuts. 

2 

Rack  Ears 

Two  smaller  T"  shaped  metal  strips  with  cutouts. 

3 

Hardware 

One  package  of  hardware  containing: 

a.  Six  8-32  x 7/8"  Phillips  screws. 

b.  A small  package  of  eight  10-32  x 3/8"  Phillips  screws. 

c.  A small  package  of  eight  machine  screws  with  plastic 
washers. 

d.  A small  package  of  12  clip  nuts. 
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INSTALLATION 

Remove  the  contents  of  the  Y2045  from  its  shipping 
container  and  compare  the  contents  to  Table  1 . After 
verifying  that  all  kit  parts  are  present,  proceed  with 
the  installation  procedure. 

The  installation  procedure  for  the  Y2045  is  as  follows. 

1 . Remove  the  four  molded  plastic  feet  from  the 
bottom  cover  of  the  instrument. 

2.  On  both  front  side  corners  of  the  instrument, 
remove  the  decals  bearing  the  Fluke  name. 

3.  Refer  to  Figure  1 while  performing  the  following 
steps. 

a.  Remove  the  three  screws  indicated  by  the 
asterisk  from  both  sides  of  the  instrument 
and  discard  the  screws. 

b.  Placing  the  cutout  side  of  the  rack  ears 
against  the  front  corner  of  the  instrument, 
align  the  recessed  holes  with  the  holes 
vacated  in  step  a. 

c.  Secure  the  rack  ears  to  the  instrument  using 
the  six  8-32  x 7/8  inch  screws . 

4.  Note  the  orientation  of  the  instruments  shelf 
bracket  in  Figure  1.  Install  the  shelf  bracket 
into  the  equipment  cabinet  using  two  10-32  x 3/8 
inch  screws  on  each  of  the  four  tabs. 

5.  Insert  the  instrument  three-fourths  of  the  way 
into  the  equipment  cabinet  along  the  shelf 
bracket. 
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6.  Attach  the  clip  nuts  to  the  front  flange  of  the 
equipment  cabinet  aligning  the  clip  nuts  with  the 
slotted  holes  of  the  rack  ears. 

7.  Slide  the  instrument  into  the  equipment  cabinet 
and  secure  it  using  the  machine  screws. 


Figure  1.  Installation  Details 
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Serial  Link  Multiconnect 


The  Y2047  Serial  Link  Multiconnect  is  used  in  2281 A 
placements  to  support  star  configurations.  Examples  of 
star  configurations  are  shown  in  Section  2 of  the  2281 A 
Instruction  Manual. 

The  Y2047  contains  two  D-type,  15-pin  sockets  on  one 
face  of  its  1 3/4  inch  x 1 inch  x 1 3/4  inch  metal 
housing  and  a single  D-type,  15-pin  plug  on  the 
opposite  face. 

The  Y2047  male  plug  can  be  connected  to  J23  on  the  rear 
panel  of  the  2280A  or  the  2281  A.  If  a star  connection 
is  desired  from  a 2281A  with  a -431  option  installed, 
the  Y2047  must  be  connected  to  J23  (2281  A)  using  either 
a 2280A-402  Extender  Cable  (with  2280A-403  Extender 
Cable  connectors)  or  the  cable  supplied  with  the  2281A. 
Use  the  two  Phillips  screws  on  the  reverse  side, 
between  the  two  parallel  sockets,  to  secure  the  Y2047 
to  the  cable  retaining  nuts  of  J23. 
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Section  5a 
Temperature  Measurement 
Using  Thermocouples 


IMiraXJCTIQN 

Thermocouple  measurements  involve  an  input  from  a 
thermocouple-type  temperature  sensor.  This  input  is 
converted  to  degrees  Fahrenheit  or  Celsius. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  obtaining 
thermocouple  temperature  readings.  The  User  Guide 
provides  overall  programming  and  operating 
instructions.  Detailed  information  about  the  physical 
installation  of  the  2280  mainframe  and  related  options 
is  provided  in  the  following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

THERMOCOUPLE  TEMPERATURE  MEASUREMENTS  - GENERAL 

Thermocouples  are  very  useful  temperature  measurement 
sensors.  Various  types  of  thermocouples  for  different 
temperature  ranges  can  be  used.  Cryogenic  temperatures 
to  temperatures  above  the  melting  point  of  steel  can  be 
measured. 
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A thermocouple  is  made  of  two  dissimilar  metal 
conductors.  The  thermocouple  loops  shown  in  Figure  5a--l 
are  each  made  up  of  two  such  conductors  (A  and  B) . Loop 
(a)  shows  a thermocouple  loop  in  its  simplest  form.. 
Conductors  A and  B are  joined  twice,  creating  two 
thermocouples . The  current  flow  in  this  loop  is  related 
to  the  temperature  difference  between  reference 
temperature  TR  and  measurement  temperature  TM. 

Measuring  this  current  presents  a problems  any 
connection  between  a measurement  circuit  (usually  made 
of  copper)  and  the  thermocouple  loop  would  form 
additional  thermocouples. 


A 


(b) 


Figure  5a~l.  Thermocouple 
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Loop  (b)  shows  a circuit  with  connections  to  an 
additional  material  (C)  . As  long  as  junctions  C-A  and 
C-B  remain  at  the  same  temperature,  no  additional 
thermocouples  are  created.  Electrical  connections  can 
thereby  be  made  to  measure  the  thermal  emf . This  is 
shown  in  loop  (c) . The  2280  reads  a voltage  (VM) 
related  to  the  difference  between  TM  and  TR; 
temperatures  and  gradients  in  the  copper  (C)  have  no 
effect.  If  TR  and  the  emf  per  degree  are  known,  TM  can 
be  determined.  The  measurement  function  is  nonlinear 
and  unique  for  each  combination  of  metals  used  in 
thermocouple  construction. 

The  2280  automatically  performs  the  somewhat  involved 
thermocouple  temperature  measurement  process.  This 
process  includes  the  following  steps: 

o Two  measurements  (VM  and  TR)  are  taken. 

o Since  the  thermocouple  is  usually  terminated  at  a 
temperature  different  from  zero  degrees  C,  the 
measured  voltage  (VM)  is  compensated  using  the 
reference  temperature  (TR)  measurement. 

o This  compensated  voltage  is  converted  to 
temperature  using  the  voltage/temperature 
characteristics  for  the  type  of  thermocouple. 

The  2280  Series  Data  Logger  satisfies  these 
requirements  in  either  of  two  ways.  First,  if  the 
thermocouple  is  terminated  at  the  Isothermal  Input 
Connector  (option  175) , compensation  and  linearization 
are  performed  automatically.  Second,  if  the 
thermocouple  is  externally  terminated,  compensation  and 
linearization  functions  can  be  programmed  to  achieve 
the  same  result.  These  two  methods  are  treated 
separately  in  the  following  descriptions. 
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REQUIRED  HARDWARE 

Applications  involving  thermocouple  readings  require 
the  following  option  assemblies: 

2280A-161  High  Performance  A/D  Converter 

2280A-162  Thermocouple/DC  Volts  Scanner 

2280A-175  Isothermal  Input  Connector 

The  High  Performance  A/D  Converter  (228QA-161)  provides 
high  accuracy  analog-to-digital  conversion  of  scanner 
input  voltages.  At  least  one  A/D  Converter  must  be 
installed  in  the  2280  Series  Data  Logger  or  the  2281A 
Extender  Chassis  to  provide  thermocouple  input 
capabilities. 

The  Isothermal  Input  Connector  contains  the  necessary 
hardware  to  ensure  that  the  thermocouple  connections 
and  reference  temperature  sensor  are  at  the  same 
temperature.  The  reference  temperature  sensor  portion 
of  the  connector  is  used  to  measure  the  tenperature  of 
the  thermocouple  terminations. 

The  Thermocouple/DC  Volts  Scanner  (option  -162)  is  a 
plug-in,  20-channel  thermocouple  and  multi-voltage 
range  relay  scanner.  The  scanner  links  the  A/D 
Converter  to  external  measurement  points.  It  accepts  a 
variety  of  analog  inputs,  depending  on  the  type  of 
connector  in  use  (Current  Connector,  Isothermal 
Connector,  Voltage  Connector,  or  AC  Voltage  Input 
Connector) . 

INSTAU^nON 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (161,  162,  or 
175) . These  instructions  can  be  consulted  as  required. 
The  descriptions  in  this  subsection  assume  that  the 
require  option  assemblies  have  successfully  completed 
an  installation  test. 
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The  Isothermal  Input  Connector  mates  with  the 
Thermocouple/DC  Volts  Scanner.  This  20  channel, 
multi-range  relay  scanner  selects  the  proper  input 
channel  for  the  High  Performance  A/D  Converter. 

At  the  Isothermal  Input  Connector,  each  input  channel 
uses  three  lines  (HIGH,  LOW,  SHIELD).  The  thermocouple 
is  connected  across  the  HIGH  and  LCW  input  lines  as 
follows: 

o LOW:  the  RED  wire  on  the  thermocouple  is  the 
negative  lead  and  must  be  attached  to  the  LOW 
terminal. 

o HIGH:  the  wire  color  of  the  positive  lead  varies 
with  the  type  of  thermocouple.  The  color 
appropriate  for  a given  thermocouple  is  defined  in 
Table  5a-l. 

o SHIELD:  If  the  thermocouple  has  a shield,  it  must 
be  connected  here.  If  the  thermocouple  has  no 
shield  (two  wires  only) , a jumper  must  be 
connected  between  LOW  and  SHIELD. 

The  programming  examples  presented  below  (local 
termination  or  remote  termination)  can  be  used  to 
verify  correct  installation.  A reasonable  response  from 
the  thermocouple  channel  constitutes  a positive  test 
result.  Tests  of  temperature  measur orient  accuracy  are 
beyond  the  scope  of  an  installation  test;  these  are 
covered  separately  in  the  2280  Series  Service  Manual. 
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MAKING  THERMOCOUPLE  TEMPERATURE  MEASUREMENTS  - LOCAL 
TERMINATION 


Thennocouple  Connections 

Each  thennocouple  is  attached  to  a HI  and  LOW  terminal 
pair  on  the  Isothermal  Input  Connector.  Each  connector 
supports  20  sets  of  thennocouple  terminals. 


Thermocouples  terminated  at  the  Isothermal  Input 
Connector  use  permanently  stored  temperature 
compensation  and  voltage/temperature  linearization 
algorithms.  The  2280  only  needs  to  know  what  type  of 
thennocouple  is  connected  to  the  channel.  The  2280 
contains  the  conversion  algorithms  to  support  11 
thermocouple  types.  These  thermocouples  are  further 
described  in  Table  5a-2. 
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This  example  designates  channel  100  for  automatic 
compensation  and  linearization  of  a "K"  type 
thermocouple. 

Monitor 


Now,  MONITOR  the  channel  to  verify  correct  operation. 


Press: 


Display: 


MONITOR 

C100 

ENTER 


MAIN  MEND  CHOICE  <M  FOR  MENU>?  A 
MONITOR  CHANNEL  = 

MONITOR  CHANNEL  = C100 
C100  (reading) 


MAKING  THERMOCOUPLE  MEASUREMENTS  - EXTERNAL  TERMINATION 

Both  temperature  compensation  and  voltage/ temperature 
linearization  can  be  performed  for  a thermocouple 
terminated  external  to  the  Isothermal  Input  Connector. 


Thermocouple  Connections 


Externally  terminated  thermocouple  measurements 
required  an  additional  channel  for  the  reference 
junction  temperature  input. 

Programming 

A pseudo  channel  must  be  used  to  define  the  temperature 
compensation  (REF)  and  temperature/ voltage 
linearization  (LIN) . These  two  requirements  are 
discussed  below. 
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REFERENCE  TEMPERATURE  MEASUREMENT  AND  COMPENSATION 

Use  the  function:  REFx(TR) 

x = the  thermocouple  type  (J,K,T,R,S,E,  etc) 
TR  = the  temperature  of  the  thermocouple 
termination  (in  the  temperature  units 
selected  in  System  Programming) . 

o TR  could  be  a constants 

C100  = REFK  (55) 

Here,  "TR"  is  specified  as  55  degrees  C for  a 
K-type  thermocouple  on  channel  100.  This  would  be 
used  when  the  external  thermocouple  termination  is 
made  in  a constant  temperature  controlled  oven. 

o A temperature  channel  could  also  be  used  to 

determine  the  thermocouple  measurement  termination 
reference  temperature. 

C100  - REFK  (CIS) 

This  example  specifies  "TR"  as  the  temperature 
obtained  by  measuring  channel  15. 

VOLTAGE/TEMPERATURE  LINEARIZATION 

Use  the  function: 

LINx(Cn) 

x * the  thermocouple  type  (J,K,T,R,S,E,  etc) 
Cn  = the  compensated  channel  to  be  linearized 


Example 

The  following  example  (expressed  in  the  appropriate 
module  of  the  Programming  Form)  linearizes  a K-type 
thermocouple  reading  (C5)  with  the  reference  junction 
temperature  held  constant  at  55°C. 
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<A>  CHANNEL  PROGRAM 


5a~9 


5a/Using  Thermocouples 


Table  5a-l.  Thermocouple  Lead  Wire  Color  Code 


ANSI 

Designation 

Lead  Material 
Positive  (+)  Negative  (-) 

Color  of 
Positive  Lead 

J 

Iron 

Constantan 

White 

K 

Chrome  1 

Alumel 

Yellow 

T 

Copper 

Constantan 

Blue 

E 

Chrome 1 

Constantan 

Purple 

R 

Platinum 

Platinum 
(13%  Rhodium) 

Black 

S 

Platinum 

Platinum 
(10%  Rhodium) 

Black 

C (W5Re/ 
W26Re) 

Tungsten 
(5%  Rhenium) 

Tungsten 
(26%  Rhenium) 

White 
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Table  5a-2.  Thermocouple  Temperature  Ranges  and  Applications 


Select  Type 


Parameter 


Usable 
Range  (°C) 


J JNBS  NBS  J -200  to  760 

(Can  be  used  in  oxidizing,  reducing,  inert,  or 
vacuum  atmospheres . ) 

K KNBS  NBS  K -225  to  1350 

(Should  not  be  used  in  reducing  or  sulphurous 
atmospheres.  Can  only  be  used  in  vacuum  for  short 
time  until  calibration  shifts.) 

T TNBS  NBS  T -250  to  400 

(Can  be  used  in  oxidizing,  reducing,  inert,  or 
vacuum  atmospheres. ) 

E ENBS  NBS  E -250  to  1000 

(Can  be  used  in  oxidizing  or  inert  atmospheres. 
Should  not  be  used  in  reducing  or  vacuum 
atmospheres . ) 


R 

RNBS 

NBS  R 

0 to  1767 

S 

SNBS 

NBS  S 

0 to  1767 

B 

BNBS 

NBS  B 

200  to  1820 

N 

NNBS 

NISIL-NICROSIL 

-200  to  1300 

C 

CNBS 

W5Re/W26Re 

0 to  2315 

V 

TDIN 

DIN  T 

-200  to  600 

H 

JDIN 

DIN  J 

-200  to  900 
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INTOOWCriON 

This  type  of  temperature  measurement  onploys  a 
resistance- temperature  detector  (RED)  . BTDs,  which  are 
usually  larger  and  more  expensive  than  thermocouples, 
are  frequently  used  where  accuracy  and  repeatability 
are  important  because  they  exhibit  greater  accuracy  and 
stability.  A comparison  of  thermocouple  and  RTD 
characteristics  and  uses  is  presented  in  Section  2 of 
this  manual. 

Thermistors,  which  can  also  be  used  to  make  temperature 
measurenenfcs,  are  covered  elsewhere  in  Section  5a. 

This  section  explains  the  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  obtaining 
RTD  temperature  readings,  while  the  User  Guide  provides 
overall  programing  and  operating  instructions. 
Detailed  information  regarding  the  physical 
installation  of  the  2280  mainframe  and  related  options 
is  provided  in  this  manual  in  the  following  sections: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 
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RED  TEMPERATURE  MEAS0RE3BNTS  - GENERAL 

The  resistance  of  an  RTD  varies  directly  with  the  RTD 
sensor  temperature.  Passing  a current  through  this 
resistance  generates  a proportional  voltage  that  can  be 
accurately  translated  into  a temperature  reading. 

Most  RTD  types  have  temperature  sensing  elements  that 
are  made  of  platinum.  Several  other  materials  can  be 
used  in  RTDs,  but  platinum  remains  the  most  popular 
and  accurate  type.  Each  type  of  RTD  requires  a unique 
algorithm  for  converting  the  measured  resistance  into 
temperature.  This  capability  is  provided  by  the  2280 
operating  software  which  contains  oonversion  algorithms 
for  platinum  and  copper  KTDs.  Conversion  algorithms 
for  other  RTD  types  can  be  impl oriented  using  the  2280's 
user-defined  RTD  functions  and  other  math  computational 
capabilities. 

REQUIRED  HARDWARE 

RTD  temperature  measurement  applications  require  either 
of  two  option  assembly  configurations. 

The  High  Performance  A/D  Converter,  2280A-161,  must  be 
used  in  both  configurations  to  provide  high  accuracy 
analog  to  digital  conversion  of  RTD,  thermistor,  or 
resistance  measurements.  This  requires  that  at  least 
one  A/D  Converter  be  installed  in  the  2280  Series  Data 
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Configuration  A 

The  first  configuration  employs  the  following  two 
option  assemblies: 

2280B-163  RTD/Resi stance  Scanner 

2280B-177  RTD/Resistance  Input  Connector 

This  configuration  provides  the  most  accurate  and 
repeatable  KTD  readings  with  the  fewest  restrictions 
and  lowest  cost  per  channel.  Each  RTD/Resistance 
Scanner  plus  Connector  provides  current  excitation  and 
signal  multiplexing  for  20  RTD,  thermistor , and/or 
resistance  channels.  These  two  assemblies  are  intended 
for  use  in  applications  more  exclusively  involving  RTD, 
thermistor,  and  resistance  measurements. 

The  RTD/Resistance  Scanner  configuration  also  provides 
lead-wire  compensation  for  performing  accurate  3-Wire 
resistance  measurements.  Two  jumpers,  W1  and  W2,  on  the 
scanner  along  with  proper  input  connector  wiring  allow 
a scanner  and  connector  set  to  operate  in  one  of  three 
modes: 

o 4-Wire  (4W)  Measurement  Mode 

Two  sense  and  two  excitation  wires  must  be 
connected  to  each  channel.  Lead-wire  or  reed 
switch  resistances  do  not  affect  readings. 

o 3 -Wire  Accurate  (3WA)  Measurement  Mode 

One  sense  and  two  excitation  wires  must  be 
connected  to  each  channel.  Equal  lead-wire 
resistances  are  compensated  for.  Reed  switch 
resistances  do  not  affect  readings.  Ten  channel 
returns  are  internally  connected  together; 
therefore,  the  RTDs  must  be  electrically  isolated. 
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o 3-Wire  Isolated  (3WCM)  Measurement  Mode 

One  sense  and  two  excitation  wires  must  be 
connected  to  each  channel.  Equal  lead-wire 
resistances  are  compensated  for.  One  reed  switch 
resistance  error  affects  readings. 

Where  lead-wire  errors  are  regligihle,  2-Wire 
measurements  can  be  made  by  setting  the  scanner  to 
operate  in  4-Wire  mode,  and  wiring  the  177  input 
connector  properly. 

Wiring  diagrams  are  provided  in  this  subsection. 

Configuration  B 

The  second  configuration  supports  a wider  mix  of 
applications,  providing  both  current  and  voltage 
excitation  that  will  support  the  measurement  of  4-Wire 
KTDs  and  transducers  in  bridge  arrangements.  For 
example,  both  strain  gages  and  4-Wire  RTDs  can  be 
measured  with  the  following  set  of '.option  assemblies: 


2280A-162 

2280A-176 

2280A-164 
2280A-17  4 


Thermocoupl e/DC  Volts  Scanner 
Voltage  Input  Connector 
(or  other) 

Transducer  Excitation  Module 
Transducer  Excitation  Connector 


The  162  option  Thermocouple/DC  Volts  Scanner  is  a 20 
channel,  thermocouple  and  voltage,  signal  multiplexing 
and  conditioning,  singie-pcb  scanner.  This  scanner 
allows  the  A/D  Converter  to  make  external  dc  voltage 
measurements  on  four  ranges.  Connections  to  external 
inputs  are  made  through  a Voltage  Input,  Isothermal 
Input,  or  PC  Voltage  Input  (which  also  supports  ten  dc 
volt  channels)  Connector.  The  scanner  and  connector 
measure  the  voltages  generated  across  the  RTDs  in  this 
configuration. 
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The  Transducer  Excitation  Module,  2280A-164,  is  used  to 
energize  the  RTDs  with  an  excitation  current  or  the 
bridge  configurations  with  a voltage.  The  2280A-174 
Transducer  Excitation  Connector  provides  connections 
for  accessing  the  five  current  sources  for  exciting  up 
to  4 channels  per  source,  or  the  one  voltage  source, 
for  exciting  the  resistances  to  be  measured. 

INSTALLATION 

Installation  of  the  required  option  assemblies  is 
detailed  in  Section  4 of  this  manual,  in  the 
subsections  under  the  option  three-digit  number.  The 
descriptions  in  this  measurement  subsection  assume 
that  the  required  option  assemblies  have  passed  the 
installation  tests  also  specified  in  Section  4. 
Installation  tests  normally  require  obtaining  a 
hardware  list  that  verifies  that  the  option  assembly 
has  been  correctly  recognized  by  the  2280  minfrane. 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual. 

After  each  option  assembly  has  been  installed  as  shown 
in  Section  4,  verify  that  all  steps  have  been  followed 
to  properly  configure  the  hardware.  These  include: 

o Configuration  A (RTD  Scanner  and  Connector) 

Select  the  measurement  mode.  This  is  accomplished 
by  setting  the  two  jumpers  on  the  RTD/Resistance 
Scanner  pcb  in  the  proper  positions,  and  by  wiring 
the  RTD/Resistance  Connector  properly. 

o Configuration  B (Transducer  Excitation  Module) 

Correctly  wire  the  Thermocouple/DC  Volts  Input 
Connector  and  the  Transducer  Excitation  Connector 
for  current  excitation. 
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E80GKAMMBG 

General 

RTD  measur orient  programming  depends  on  the  hardware 
configuration  and  the  type  of  STD  to  be  used,  as 
indicated  on  the  Programming  Form.  Using  the  Channel 
Program  module,  spacify  the  channel  number,  function, 
and  range  as  was  done  earlier  in  the  Installation  Test. 

Both  hardware  configurations  support  the  selection  of 
both  preset  and  user-defined  RTD  constants . 

Preset  RED  Constants 

The  preset  RTD  constants  are: 

o Configuration  A (RTD  Scanner  and  Connector) 

AR<4>  385  RTD  SCANNER  TEMP  < 425.00  C 

AR<5>  10  CHM  OJ  RED  SCANNER 

AR<7>  385  RTD  SCANNER  TH4P  > 425.0  C 

o Configuration  B (Transducer  Excitation  Module) 

AR<1>  385  DC  VOLTS  SCANNER 
AR<2>  10  CHM  CU  DC  VOLTS  SCANNER 
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User-Defined  RTD  Constants 

User-defined  RTD  constants  can  also  be  specified  for 
both  configurations. 

o Configuration  A (RTD  Scanner  and  Connector) 

AR<6>  USER  DEFINED  RTD  SCANNER  LO  RANGE 
(maximum  resistance  256  ohms) 

AR<8>  USER  DEFINED  RTD  SCANNER  HI  RANGE 
(maximum  resistance  2048  chms) 

o Configuration  B (Transducer  Excitation  ttodule) 

AR<3>  USER  DEFINED  DC  VCLTS  SCANNER 

Default  constants  are  selected  if  no  other  user-defined 
RTD  constants  are  programmed.  Hie  default  constants 
are: 

RQ  VALUE  « 100.00 
ALPHA  VALUE  = 3.90E-3 
DELTA  VALUE  * 1.494 
C4  VALUE  * -.20598E-11 

When  a user-defined  menu  choice,  6,  8,  or  3,  is 
selected,  R0,  ALPHA,  DELTA,  and  C4  can  be  accessed  by 
successively  pressing  the  ENTER  key.  The  default  or 
more  recently  entered  values  are  displayed  as  each 
constant  is  selected.  These  constant  values  can  be 
changed  by  entering  new  numbers  when  each  constant  is 
accessed. 
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MMTQRING 

An  RTD  tsnperature  measurement  usually  involves 
monitoring  or  scanning  the  programmed  channel.  The  User 
Guide  fully  describes  the  various  monitoring  and 
scanning  methods  available  for  making  measurements. 

MONITOR  any  channel  (0—9)  programmed  in  this 
subsection's  examples  as  follows: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANM2L  « 

CO  MONITOR  CHANNEL  * CO 

ENTER  CO  (reading) 
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EXAMPLES 

The  following  pages  contain  wiring  and  programing 
examples  for  five  types  of  RTD  measurements.  Briefly, 
these  examples  are: 


Example: 


Configuration  A: 

(RTD  Scanner  and  Connector)  1 

Configuration  B 

(Transducer  Excitation  Module) 

4-Wire,  Constant  Voltage  2 

3-Wire,  Constant  Voltage,  385  DIN  RTD  3 

3-Wire,  Constant  Voltage,  10  Ohm  CU  RTD  4 

3-Wire,  Constant  Current,  385  DIN  RTD  5 
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Example  is  Configuration:  A (RED  Scanner  and  Connector) 

Type:  4-Wire,  3-Wire  Accurate,  3-Wire  Isolated 


Figures  5a-2,  5a-3,  and  5a~4  illustrate  wiring  for 
4-Wire,  3-Wire  Accurate,  and  3-Wire  Isolated  modes, 
respectively. 

The  following  steps  can  be  used  to  program  the  2280 
for  measuring  ten  RTD  channels. 


Press: 


Display: 


A ENTER 
CO. .9  ENTER 
P ENTER 
R 

ENTER 


MAIN  frENU  CHOICE  <M  FOR  MENO>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 
...<P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A-Z>? 

A <R>  RTD 

AR:  RTD  TYPE  <l-8>? 

(R  * 4,  5,  6,  7,  or  8) 


2280  RTD  channel  progran  menu  choices  are: 

AR<1>  385  DC  VCLTS  SCANNER 
AR<2>  10  CHM  CD  DC  VCLTS  SCANNER 
AR<3>  USER  DEFINED  DC  VCLTS  SCANNER 
AR<4>  385  RTD  SCANNER  TEMP  < 425.00  C 
AR<5>  10  CHM  OJ  RTD  SCANNER 
M<6>  USER  DEFINED  RTD  SCANNER  LO  RANGE 
AR<7>  385  RTD  SCANNER  TEMP  > 425.0  C 
AR<8>  USER  DEFINED  RTD  SCANNER  HI  RANGE 

If  type  6 or  8 is  chosen,  the  2280 
sequences  through  four  additional  prompts; 

R0,  ALPHA,  DELTA,  and  C4.  If  no  change  is 
entered  at  the  appropriate  prompt,  each  of 
these  constants  is  set  to  the  displayed 
default  or  previously  entered  value. 

ENTER  AR:  CHANNEL  MENU  CHOICE  <1~5>? 

EXIT  ...  (return  to  main  menu) 
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The  following  example  specifies  menu  choices  for 
measuring  385  DIN  RTDs  for  temperatures  less  than 
425°C  on  channels  0-9  with  the  RTD  Scanner  and 


<A>  CHANNEL  PROGRAM 
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This  is  the  most  accurate  measurement  mode. 


Figure  5a-2.  Wiring:  4-Wire,  Configuration  A 
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Ensure  that  the  HI  and  LO  EXC  lead  wires 
have  the  same  length,  composition,  and 
resistance. 

Use  the  3-Wire  configuration  if  possible. 
Remember  that  the  LO  CCMs  of  ten  channels 
(e.g.  0-9)  are  connected  together  inside  the 
Connector  PCB. 


Figure  5a-3.  Wiring;  3-Wire  Accurate,  Configuration  A 
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HI 

HI 


10 

LO 


Ensure  that  the  HI  and  LO  EXC  lead  wires 
have  the  same  length,  composition,  and 
resistance. 

This  is  much  less  accurate  than  the  3WA  mode 
for  all  but  iTany-k.il chm  resistance 
measurements . 


Figure  Set- A.  Wiring:  3-Wire  Isolated,  Configuration  A 
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Example  2:  Configuration:  B (Transducer  Excitation  Module) 

Type:  4-Wire 

Wiring  for  this  type  of  RTD  measurement  is  shown  if 
Figure  5a-5. 

The  following  steps  can  be  used  to  program  the  2280  for 
measuring  ten  RTD  channels. 


Press: 


Display: 


A ENTER 
CO. .9  ENTER 
P ENTER 
R 

ENTER 


MAIN  MENU  CHOICE  <M  FOR  MEMJ>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 
...<P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A-Z>? 

A<R>  RTD 

AR:  RTD  TYPE  <l-8>? 

(R  = 1 or  3) 


Km 


The  2280  RTD  channel  program  menu  choices 
are: 

AR<1>  385  DC  VCLT3  SCANNER 
AR<2>  10  CHM  CU  DC  VCLIS  SCANNER 
AR<3>  USER  DEFINED  DC  VCLT3  SCANNER 
AR<4>  385  RTD  SCANNER  TEMP  < 425.00  C 
AR<5>  10  CHM  CU  RTD  SCANNER 
AR<6>  USER  DEFINED  RTD  SCANNER  LO  RANGE 
AR<7>  385  RTD  SCANNER  TEMP  > 425.0  C 
AR<8>  USER  DEFINED  RTD  SCANNER  HI  RANGE 

If  type  3 is  chosen,  the  2280  sequences 
through  four  additioml  prompts;  R0,  ALPHA, 
DELTA,  and  C4.  If  no  change  is  entered  at 
the  appropriate  prompt,  each  of  these 
constants  is  set  to  the  displayed  default  or 
previously  entered  value. 

ENTER  AR:  CHANNEL  MENU  CHOICE  <l-5>? 

EXIT  ...  (return  to  main  menu) 
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The  following  example  specifies  menu  choices  for 
measuring  385  DIN  RTDs  on  channels  0-9  with  the 
Transducer  Excitation  Module. 


<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 

CHANNEL 
FUNCTION 
A RANGE 
< A-Z  > 

CHANNEL  MENU  CM0*CE  < 1*3  >? 

fciuww*ui  (MW 

<1  > 

ALARM 

UST# 

<z> 

CHANNEL 

UNITS 

M«K 

UMMOIOI 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 

»HMWn 

<M»  * Wiww*  —■  m Cl  fWMM.IL  CJI  • C*  ■ t * . ».» 

<«> 

CHANNEL  LABEL 
■uwil:  (Bwutrr  T*m» 

< 3 > 

LOGGING 

FORMAT 

HHHHHI 

m 

pm 

mmmM 

mm 

! 

mmmm 

mu 

PHMMI 

mm 

hhm 

mm 

■■■■■mi 

mm  ■ 

■■■■■■■ 

■■■■i 

mm 

■ 

pppuppi 

■ 

■H 

■ HHM 

■ 

■mm 

i 

m»g 

• 

— 1 l"l"""ir  ■'■■■mm 

cwAKNEa.  njNcrto*  mm 


DVOC 
<*>««JCOWOC 
<3>  ftitJOO  UmOC 


<4>  M am  MVQG 


<*>«  l**Sf 

<r>r  (**esj 


<3>  * 

<i>  E (PtfiSj 
<N>  R*  (Mtt) 

<c>  va  ****** 

<H>  J <0*N] 

<v>  ? »0*N| 

<1>  M ©e  VOLTS  Stww 
<a>  10  cm  cu  oc  volts 


<4*> » *TQ  SC*MW 


<l»  UOT  OfFtftfO  *T0 
ic***i*  Mt  n*Kca 
Um>  (Mm*  *T© 

o tone* 

AL^m  ***—«  * 

• K**«-5n 

<,0  COU^VW/TOTAMCTJI 
<I^COUfvri 


• 2>")  f l-»4 


« {t>(4  M 

<i>  STATUS  #W? 
m m *****  {»*i 

<o>  wMiica  octpv? 

<«>  MMEM/MIT  «?V? 
<2>  MB*Q7*4«Ce 


► 4»  J ® 0**«S  9C  *X-T» 
»CANwen 

<*»  M 003  OMM3  OS  VOttt 
SGANW4# 

<4>  MO  00  0«S  «VO 
<*>  Sr 0 OHirt  RTO 

<4>&SSS^*“Bn> 


ut.ru  DEFINED 
BTO  GONTAHT* 
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Input 

Connector 


Transducer 

Excitation 

Connector 


Figure  5a-5.  Wiring:  4~Wiref  Constant  Current, 
Configuration  B 
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Example  3:  Configuration:  B (Transducer  Excitation  Module) 

Method:  1 (Constant  Voltage) 

Type:  3H»irer  385  DIN  KEDs 

This  method  uses  the  +4V,  constant  voltage  supply 
present  on  the  Transducer  Excitation  Module.  A bridge 
configuration,  with  the  RTD  as  the  unbalancing  factor, 
is  created.  For  100  ohm  Pt  RTDs,  suggested  resistors 
would  be  40  kilchms  ±0.1%  with  5ppra  temperature 
coefficient  wire-wound  resistors.  Although  resistors 
with  other  values  may  be  used,  the  following 
considerations  should  be  noted: 

o The  channel  linearization  expression  must 

compensate  for  the  actual  current  flowing  through 
the  RTD,  and 

o The  resistance  value  should  be  sufficiently  high 
so  that  the  initial  unbalancing  effect  of  the  RTD 
in  one  of  the  legs  is  relatively  small.  For 
example,  with  40  kilohm  resistors,  there  is  1 part 
in  400  difference  between  the  two  legs. 

Wiring  for  this  type  of  RTD  measurement  is  shown  in 
Figure  5a-6. 
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The  following  example  can  be  used  to  program  the  2280 
for  measuring  ten  3-wire,  385  DIN  RTD  channels  when  40 
kilohm  resistors  are  used: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MBNU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 

...  <P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A~Z>?  A 
A<D>  MXT3/CURRENT 
AR:  VCLTS/CURRENT  RANGE  <l-7>? 

AD:  CHANNEL  MENU  CHOICE  <l-5>? 

<3>  CHANNEL  EXPRESSION 
CX= 

CX=LIN1  (CX*10) 

AD:  CHANNEL  MENU  CHOICE 
(return  to  main  menu) 

NOTE 

If  other  values  of  resistors  are  used,  the 
expression  must  be  adjusted.  The 
linearization  function  expects  the  voltage 
measured  to  be  generated  from  a 1 mA  current 
source  flowing  through  the  RTD.  In  the 
example  illustrated,  only  0.1  mA  is  flowing 
(4  volts  through  40  kilchms) . Hence,  10*CX 
is  used. 


A ENTER 
CO.. 9 ENTER 
P ENTER 
D 

ENTER 
4 ENTER 
3 

ENTER 

LIN1 (CX*10) 
ENTER 
EXIT  ... 
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The  following  example  progran  specifies  nenu  choices 
for  measuring  3-wire,  385  DIN  KTDs  on  channels  0-9  with 
the  Transducer  Excitation  Connector. 

<A>  CHANNEL  PROGRAM 


CHANNEL, 

•/BLOCK 

jpj 

CHANNEL  MENU  CHOSCE  < 1-5  >? 

P.CA  OR  U 

j t^MIt 

m 

u.a 

<1  > 
ALARM 
UST* 
*•«« 

<2  > 
CHANNEL 
UNITS 

Man 

<3> 

CHANNEL  EXPRESSION  or  PROCEDURE 
•»*>  mbiwi* 

AtMrttfMfTOKMtfMWMtta  e»A*^Ut  G*  • C»  • 14  ♦ 194 

<4> 

CHANNEL  LABa 

IWKM.  C1MAU1T  TtM» 

<5> 

LOGGING 

FORMAT 

hhhi 

mmbmbbhi 

■M 

rmmm 



r.  ^^r^:jKNMaaaaaaM 

HaMBHBHi 

Pl^l| 

EES 

■ ■ 

jjjll| 

s 

S 5 

SSSSSB 

E 

■J  ■ 

1 ■■■■■■ 

— ii'rrn  mi 

CHANNEL  FUNCTION  UtMH 


>*JOOOVOC 
<1>  0KOBVOC 
0>  41 J 00  MVOG 
<«>*0  OB  MVOC 

<o  aoow*c  _ 

v A>  tJQ'  CMWMATaOl 

<1>  CALHIAAFUSW 


<*v  * <wesi 

<t>  I («S| 
<I‘!W«S| 


«*>  M 
<S>  »<<«&» 

<t>  8 jweas 

«*>  H {t*BS} 

<C>  W*W£  VS  W*»Rt 
<*>  ^ to*** 

<V>  T <DWi 

<*>  30  DC  VOCft  «CAHNtt 
<*>  is  ohm  cu  oc  votts 
sgmmca 


use*  tw*iwa&  ©s  «&?* 

SC****€R 


<f>  MU"  D**iweO  *70 


(BtOOWoMus  o Wff 
3MA&.7HA  tMM  « 3«0C*J| 
V*  Ottt*  KHW/Ti  » I 4®5» 

«*ft  c*  ° iaaMB*«3 

couHTZ*srot  Mfsan 

<»^COUK7£ 

<C3>  «*OUfKCT 
".*>  9t4TWf  OUW 
m iw*  n«M  «wb» 


it  M (»-M  l"W 

an*  Kw*  ao«ub  ct-u  «ni 

<o>  Mutoo  ocrmrr 

<*>  *e^«WAfiV  K9V? 
<OKtaf"R« 

<i>  »itm  omws  ac  watt* 

SCAsWtft  __ 

<i>Bissar*,w* 

^EwSSf01*1* 

<C»>  *3  020  ROKMB  «TO 


KTD  CONTANT* 


s 

B 

□ 

H 

B 

■ 

aa 

m 

E 

ai 

Mi 

■ 

Mi 

m 

■ 

^mi 

MW 

wi 

Mi 

aw 

m 

Ml 

WB 

m 

MW 

:MI 

Ml 

<Z>v»w»» 


<0  W—* 
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Example  4:  Configuration:  B (Transducer  Excitation  Module) 

Method:  1 (Constant  Voltage) 

Type:  3-Wire,  10  Ohm  Cu  RHJs 

For  10  ohm  Cu  RTDs,  4 kilchm  resistors  are  used  to 
establish  the  unbalanced  bridge.  Since  4 kilchm 
resistors  maintain  the  desired  400  to  1 ratio  and  give 
1 mA  of  excitation,  no  special  linearization  provisions 
are  required. 

Wiring  for  this  type  of  RED  measurement  is  shown  in 
Figure  5a-6. 

The  following  steps  can  be  used  to  program  the  2280  for 
measuring  ten  10  ohm  Cu  RTDs  with  the  Transducer 
Excitation  Module. 


Press:  Display: 


A ENTER 
CO. .9  ENTER 
P ENTER 
R 

ENTER 

2 

ENTER 
EXIT  ... 


MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 

...  <P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A~Z>? 

A<R>  RTD 

AR:  RTD  TYPE  <1~8>? 

AR<2>  10  CHM  CU  DC  VCLT3  SCANNER 
AR:  CHANNEL  MENU  CHOICE  <l-5>? 
(return  to  main  menu) 


5a-33 


5a/Using  RTDs 


The  following  example  program  specifies  menu  choices 
for  measuring  10  ohm  Cu  RTDs  with  the  Transducer 
Excitation  Connector. 


<A>  CHANNEL  PROGRAM 


CHANNEL 
« /BLOCK 

CHANNEL 
FUNCTION 
A RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-S  >T 

ItMMMfMV*) 

6XAM#U  t J 

<1> 

ALARM 

UST» 

»« 

<2> 

CHANNa. 

UNITS 

04  an. 

OiM*«4:0»a  !■ 

<3> 

CHANNa  EXPRESSION  Of  PROCEDURE 
M«w 

<«> 

CHANNEL  f-ABEL 

ea«o*r  itur 

<s> 

LOGGING 

FORMAT 

IWMl  >■■»!  1 

■■■ 

■m 

■■■ 

BMMH 

BBIMMHM 

■bmbI 

ma 

r/M 

■BMI 

■B^BB 

■■■MB 

bbbh  I 

■i 

■■■ 

MMMi 

hh 

pbhh 

BMMH 

wmmmmm 

^■bh 

bbmbm 

bmmm 

\ 

J 

■■I 

BHHflH 

■BBBIj 

ch&hne*  niNcnoM  mm* 


use*  oemra 

KTBCONTAMT8 

B 

* 

Mi 

M: 

Mi 

mm 

m 

Mi 

M 

mm 

mm 

Mi 

logging 

FORMAT 

MENU 


<t>*4«OOvOC 


O>StJfl0«y0C 

<*>*»003HhQG 

<S)(4aUA 

<«>lWflVAC 


<J>  4 {NSftl 
s*>V{NM) 


(MU9 
<4>  $ (Mai 

<#>  S (MM) 

<$4>M  <K*36 

<C>  w-«M|  V*  W:M*t 

<V>TfOM) 

■«>*r© 

<li.  m oc  VOLTS  SCAMWI 

<*>  m omm  cw  oc  volts 

ic»»»«en 

<»  M^tWAO  OC  VOAt» 

<«-*  » "TO  &CANN8H  TKMR 


<S>UBRWMD>9Ta 
SCAWWJK  U>  «AMQS 
<T>  3*  RTD  SC****ft  TttMR 

a*  «»©c 
<*>  uw 

ICJMfiWSn  MB  Rfl^eta 

Uw  Dll  in  ATB  frtiifcwif! 
IHROMXMA  » mot 
**  AARm*  f«o4»«  - 3 
V«0 «.?*  ■ t «M) 

b XKMC>m 

<c^cawffwyBF4ua* 

^ counts 


<»  «*TW  MOW 

HA  |1*IA  M! 

avm  ^>MocM  Maa  *«•)«  fftmni 
<0>  MUAIKB  OOTWf 

<n>  aco/s  m*»v  wwf 
<ZV 

o»maoHu8  0£tf&TS 


<J>  U coo  OMM®  oc  «x.r» 

SOMNIR  __ 
<a>?«oooMM*Kro 

<»>«4  ceo  nra 


i*T»  fti/TfVf  ■ 
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Figure  5 a-6.  Wiring:  3-Wire,  Constant  Voltage, 
Configuration  B 
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Example  5:  Configuration:  B (Transducer  Excitation  Module) 

Method:  2 (Constant  Current) 

Type:  3-Wire,  385  DIN  KTDs 

This  method  uses  the  constant  current  supply  in  the 
Transducer  Excitation  Module.  Two  voltage  measurement, 
channels  are  employed  to  remove  the  effects  of  lead 
resistance.  One  channel  measures  both  the  lead 
resistance  and  the  RTD,  and  another  input  channel  is 
used  to  measure  only  the  lead  resistance.  The 
difference  between  the  two  channels  represents  the 
resistance  of  the  RTD.  This  difference  is  then 
linearized. 


Wiring  for  this  type  of  RTD  measuranent  is  illustrated 
in  Figure  5a-7. 

The  following  steps  can  be  used  to  program  the  2280  for 
measuring  one  3 -wire,  385  DIN  RTD  channel. 

Press:  Display; 


A ENTER 
C0..1  ENTER 
P ENTER 
D 

ENTER 


MAIN  MENU  CB3ICE  <M  FOR  M3NU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 

...  <P,C, D,L>? 

A:  CHANNEL  FUNCTION  <A-Z>? 

A<D>  VCLTS/CURRENT 

AD:  VCLTS/CURRENT  RANGE  <1~7>? 


EXIT 

EXIT 

CIO  ENTER 
ENTER 
ENTER 
3 

ENTER 

CX=LIN1 (C0-C1) 
ENTER 
ENTER 
EXIT  ... 


.AD:  CHANNEL  MENU  CHOICE  <1~5>? 
A:  CHANNEL  FUNCTION  <A-Z>? 
CHANNEL  NUMBER  (OR  BLOCK) - 
...<P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A-Z>? 

AP:  CHANNEL  MENU  CHOICE  <l-5>? 

AP<3>  CHANNEL  PROCEDURE 

CP: 

CP:CX=LIN1  (CO-CD 
CP: 

AP:  CHANNEL  MENU  CHOICE  <l-5>? 
(return  to  main  menu) 
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The  following  example  specifies  menu  choices  for 
measuring  a 385  DIN  RTD  measured  on  channel  0 and  1 
with  the  Transducer  Excitation  Module. 


<A>  CHANNEL  PROGRAM 


CHANNEL 

V/BLOCK 

CHANNEL 
FUNCTION 
A RANGE 
< A-Z> 

CHANNEL  MENU  CHOICE  < 1-S  >? 

p.c.0.  on  u 

«* 

U~Cm 

UT«VTJ 

<1  > 
ALARM 
LIST* 

< 2 > 
CHANNEL 
UNITS 

Mam 

■UHUIMf 

<3  > 

CHANNEL  EXPRESSION  or  PROCEDURE 

<4> 

CHANNEL  LABEL 
uwamt  «nju*t  To* 

<s> 

LOGGING 

FORMAT 

!—»—'■  ' «■— " ' 

■■■Hi 

■HHH 

HHH 

HHHH 

hhhhh 

HHH 

mmam 

3 

HHH 

HHH 

HHHH 

HHH 

HHHH 

HHHH 

HHH 

HHHH! 

HHHH 

mtmmm 

HHHH 

HH^H 

■HHH 

I. 

HHHH 

HHHH 

■HH 

|H 

HHHHHi 

HHHH! 

■HHH 

HHH 

HHH 

■■HHHHH 

HHi 

LZIZj 

HH 

HHHH 

CHANNEL  FUNCTION  MENU 

user  oe«Neo 

RTD  CO  NT  ANTS 

1 

■EGZMi 

^P>*UUOO  CHANMCL 
<©>  *t>LT»X*y*WtU«'r 
OIWOQQ  VOC 

</0  W <NH4t 
<S>  8 1*8*1 
<*>•«*•»! 

<1>U*M  0€Tt**<0  *T0 
KMNMl  LO 

<T>  N*  «T0  SCANMt*  ?E** 

M mwHn  M <1-14 

<j>  «T*TUi  wmrt 

t«  Z«y»  Aon*  c*-u  BM* 

m 

H 

b 

B 

8 

<t>  ***** 

<S>»lJO»KVDC 

<C>  W.»r  V*  W*Mfl8 

<•>  U«W  Q€*MfO  «TO 

*0*  MMiOQ  OUTWVT 

<S>»40MA 
<*>  noo  vac 

<V>  T 

UM*  OMMX  WTQ  HWMB 

HH 

m 

HH 

mm 

*>  M5  CAUWW4T tOH 

<1>  MS  OC  VOLTS  SCAM*** 

m alwna  » i.  *oe>» 

<T>  il?O3OWMj,0C  VOL?l 
5CA##*C» 

HH 

m 

ICWCW 

WC4(«4WN- 

5CJ*wiW 

Hi 

m 

HH 

H 

<x>  HHWiR 

iT>? whocoum 

<J>  i (M» ll 

SC***HW 

couwr*  trtOTAum 

<«>  WTO 

<0*anM 

IT  4J1 00C 

<l>  WORM  CU  HTQ  SCAMMCR 
LO  W**G« 

H 

>M  Z*n>  w— u«  f »-»*  a«» 

— 

Hi 

HH 

Ij 

- 

cr.™uu™ 
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5a/Using  R333s 


Figure  5a-7,  Wirings  3-Wire,  Constant  Current, 


Section  5a 
Temperature  Measurement 
Using  Thermistors 


BTOCEUCriiaN 

Thermistors  are  another  type  of  oomnonly-used  variable 
resistance  transducer.  The  resistance  of  thermistors 
varies  greatly  with  temperature,  thereby  providing  a 
means  of  making  reliable  tanperature  measuranents  over 
a range  of  -100  to  +300°C. 

KFDs,  which  can  also  be  used  to  make  temperature 
measuranents,  are  covered  elsewhere  in  this  subsection. 

Thermistors  that  are  to  be  measured  in  bridge 
configurations,  while  not  specifically  covered  in  this 
subsection,  can  be  impl oriented  using  techniques 
presented  here  and  in  the  resistance  measurements 
subsection. 

This  subsection  explains  the  use  of  the  2280  Series 
Data  Logger  and  associated  option  assemblies  for 
obtaining  thermistor  tanperature  readings,  while  the 
User  Guide  provides  overall  programming  and  operating 
instructions.  Detailed  information  regarding  the 
physical  installation  of  the  2280  mainfrane  and  related 
options  is  provided  in  this  manual  in  the  following 
sections: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 
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GENERAL 

■ffiermistors  exhibit  a large  temperature  coefficient  of 
resistance  when  compared  to  other  resistance 
temperature  sensors.  A large  decrease  in  resistance 
usually  results  from  a small  increase  in  thermistor 
temperature,  providing  a measurement  resolution  not 
available  with  other  temperature  transducers. 

A thermistor  1 s resistance  is  often  determined  by 
passing  a known  current,  through  it  and  measuring  the 
resulting  voltage  drop,  as  is  done  by  the  2280. 

Software  programming  converts  this  resistance 
measurenent  into  a temperature  reading. 

RBQUIRE3D  HARDWARE 

Thermistor  tanperature  measurenent  applications  require 
the  following  option  assemblies,  which  provide  the 
necessary  selection,  excitation,  conditioning, 
measurenent,  and  conversion  functions. 

High  Performance  A/D  Converter 
RTD/Resi stance  Scanner 
RTD/Res istance  Input  Connector 

NOTE 

The  2280A-211  Advanced  Math  Processor  is 
required  when,  thermistor  tanperature  versus 
resistance  characteristics  provided  in 
tabular  form  must  be  implemented  via  an 
interpolation  table. 


2280A-161 

2280B-163 

2280B-177 
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Excitation  And  Measurement 

The  RTD/Resi  stance  Scanner  in  conjunction  with  the 
RTD/Resi stance  Input  Connector  selects,  excites,  and 
conditions  one  of  20  channels.  In  addition  to 
supporting  4-Wire  measurements,  this  configuration 
provides  lead-wire  compensation  for  performing  accurate 
3-Wire  resistance  measurements.  Two  jumpers,  WL  and  W2, 
on  the  scanner  along  with  proper  input  connector  wiring 
allcw  a scanner  and  connector  set  to  operate  in  one  of 
three  modes: 

o 4-Wire  (4W)  Measurement  Mode 

Two  sense  and  two  excitation  wires  must  be 

connected  to  each  channel.  Lead-wire  or 

reed  switch  resistances  do  not  affect  readings. 

o 3-Wire  Accurate  (3WA)  Measur orient  Mode 

One  sense  and  two  excitation  wires  must  be 
connected  to  each  channel.  Equal  lead-wire 
resistances  are  compensated  for . Reed  switch 
resistances  do  not  affect  readings.  Ten  channel 
returns  are  internally  connected  together; 
therefore,  the  thermistors  must  be  electrically 
isolated. 

o 3-Wire  Isolated  (3WCM)  Measur orient  Mode 

One  sense  and  two  excitation  wires  must  be 
connected  to  each  channel.  Equal  lead-wire 
resistances  are  compensated  for.  One  reed  switch 
resistance  error  affects  readings. 

Where  lead-wire  resistances  are  very  small  in 
comparison  with  the  resistance  being  measured,  as  may 
be  true  with  high  resistance  thermistors,  2-Wire 
measur  orients  can  be  made  fcy  setting  the  scanner  to 
operate  in  4-Wire  mode,  and  wiring  the  177  input 
connector  properly. 

Refer  to  the  177  option  in  Section  4 for  input  wiring 
diagrams  and  instructions. 


5a~41 


5a/ Using  Thermistors 


The  resulting  voltage  sent  to  the  2280A-161  High 
Performance  A/D  Converter  by  the  scanner  is  directly 
related  to  the  resistance  of  the  thermistor  being 
measured.  The  A/D  provides  high  accuracy  analog  to 
digital  conversion  of  the  thermistor,  RED,  and/or 
resistance  inputs.  This  requires  that  at  least  one  A/D 
Converter  be  installed  in  the  2280  Series  Data.  Logger. 


Installation  of  the  required  option  assemblies  is 
detailed  in  Section  4 of  this  manual,  where  the  options 
are  referenced  by  their  three-digit  number;  161,  163, 
or  177.  The  descriptions  in  this  thermistor  subsection 
assume  that  the  required  option  assemblies  have  been 
properly  installed. 

The  RTD/Resistance  Scanners,  from  one  to  five  per  A/D 
Converter,  are  installed  in  the  slot(s)  directly  belcw 
the  A/D  Converter  in  either  the  2280  mainframe  of  the 
2281A  Extender  Chassis. 

Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number) . 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 
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PROGRAMMING 

General 

Thermistor  temperature  is  measured  as  a resistance  that 
is  then  mathematically  converted  into  a meaningful 
temperature  measurement  by  the  2280.  The  proper 
RTD/Resi stance  Scanner  measurement  range  must  be 
chosen,  and  one  of  two  programming  methods  must  be 
employed  to  make  this  measur orient  and  conversion.  A 
mathematical  equation  can  be  entered  when  a conversion 
formula  is  provided  by  the  thermistor  manufacturer,  or 
the  2280  interpolation  table  capabilities  can  be 
employed  when  a table  of  temperature  versus  resistance 
is  available. 

RHV Resistance  Scanner  Range  Programing 

Since  thermistors  vary  greatly  in  resistance,  the 
Scanner  ranges  to  be  used  must  be  chosen  to  match. 

Three  ranges  are  provided: 

256.00  CHMS 

2048.0  CHMS 

64.000  KCHMS 

Refer  to  the  tsnperature  versus  resistance  table  for 
the  thermistor  to  be  used,  and  examine  the  overall 
possible  resistance  range  for  that  thermistor  as  well 
as  the  anticipated  temperature  range  of  the  environment 
to  be  measured.  Considering  both  of  these  variables, 
select  the  resistance  measurement  range  most 
appropriate  for  the  application. 

Conversion  Formula  Programming 

A conversion  formula  for  the  thermistor  type,  when  it 
is  known,  can  be  entered  as  a channel  expression.  When 
a formula  is  not  known,  the  following  interpolation 
table  approach  must  be  used. 
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Interpolation  Table  Programing 

An  interpolation  table  can  be  used  to  convert 
resistance  measurements  into  temperature  readings  when 
the  2280A-211  Advanced  Math  Processor  is  installed.  The 
table  comprises  a set  of  data  points  that  describe  the 
non-linear  resistance  versus  temperature  behavior  of 
the  thermistor  being  used. 

Data  points  for  an  interpolation  table  should  be 
entered  in  the  Programming  Form  under  the  System 
Program  module.  Enter  each  data  point  in  the  form 
(Input)// (Output) , where  Input  is  defined  as  the 
resistance  of  the  thermistor  in  resistance  range  units 
(eg.  kilohms) , and  Output  is  the  associated 
temperature.  For  example,,  a resistance  to  be  measured 
on  the  64  kilchra  range  of  1Q«25  kHohius  that 
corresponds  to  a 25°C  temperature  requires  that 
one  table  entry  be  10.25/725. 


The  sample  System  Program  module  shown  previously  in 
Installation  Test  illustrates  an  application  where  a 
relatively  tight  temperature  range  of  100±5°C 
is  being  monitored.  In  most  applications,  a wider  range 
of  data  points  would  be  entered. 
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Example 


Complete  the  Channel  Progran  for  the  first  ten  channels 
using  the  following  steps.  This  will  match  the 
Programing  Form  example  that  also  follows. 


Press; 


Display; 


A ENTER 
CO.. 9 ENTER 
ENTER 
Z ENTER 
3 ENTER 
3 

ENTER 

TBL1  (OO  ENTER 
EXIT  ... 


MAIN  MENU  CHOICE  <M  BOR  MENU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 
...<P,C,D,L>? 

A;  CHANNEL  FUNCTION  <A-Z>? 

AZ;  RESISTANCE  RANGE  <1~5>? 

AZ:  CHANNEL  MENU  CHOICE  <l-5>? 
AZ<3>  CHANNEL  EXPRESSION 
CX= 

AZ;  CHANNEL  MENU  CHOICE  <l-5>? 
(return  to  main  menu) 


Next,  enter  the  thermistor's  temperature  versus 
resistance  characteristics  into  a 2280  interpolation 
table. 


Press; 

Display; 

MAIN  MENU  CHOICE  <M  FOR  MMJ>? 

Z 

<Z>  PROGRAM  SYSTEM  PARAMETERS 

ENTER 

Z:  SYSTEM  MENU  CHOICE  <1-7  > 

6 

Z<6>  INTERPOLATION  TABLES 

ENTER 

TABLE  NUMBER  = 0 

1 ENTER 

IT: 

177  .16// 95 

ENTER 

IT: 

171. 89// 96 

ENTER 

IT: 

(complete  per  the  following  System  Program  sample) 
EXIT  ...  (return  to  main  menu) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 
# /BLOCK 

CHANNEL 
FUNCTION 
1 RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-S  >? 

UWTj 

<1  > 
ALARM 
LIST* 
#-!«* 

< 2 > 
CHANNEL 
UNITS 

Mon. 
DUM»VE:0*a  » 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 

&w  muni 

<4> 

CHANNEL  LABEL 

iftAftWU.  KXNMJVT  YfcMO 

<s> 

LOGGING 

FORMAT 

|MO  MWM  Kill  l > 

■■■■■ 

■■■I 

■bbbbi 

■■■■■■■ 

■■■■ 

— ■ 

IHBHH 

MM 

m-;} 

IHHHHHIHI 

■MB 

HHM 

BHHBM ! 

CHANNEL  FUNCTION  MENU 

USER  DEFINES 
RTO  CONTANTS 

'waagu nai! 

■T-leqM  ; 

<P>  PWUOO  CHMMMtX. 
<0>  WK.«/Cl«l»tWT 
<l>fcS003vOC 

**»  ft  (MMl 

<*>  * |NSJ| 
<•>  e (Kim 

<•>  UW  Of  P«*CO  ft  TO 
SOMMCft  LOftAHOC 
<*>  3U  «f  0 ICftWMW 

**«  mwnn  ftoMi  ft*M  Mn> 
<J>  fl?ATV8  HW 

*•»  *5-M  caw 

</ 

S 

✓ 

H 

<»ft* M 
<Z>  JOWBM 

0»*tJtt>MVOC 

<Cv  W.»£  V*  U/-MHI 

<*>us®t«7«NfO*to 

<B>AIU4W»  OMYPUY 

■■ 

<«>  JMO-FAC 

<V>  T (OW| 

(Mmm  ftTO  WtfnMWH 

<•>  INWT 

■i 

- A>  AiO  CM-lGRAYtOM 

«£1>  3M  OC  VOLTS (-SCAMKVA 

2m)  al»4*  <•**>«  o i «*•» 
V<  OfiT*  fGoOuC  P 9 

■ TtttMMT) 

<t  > M2  to  oc  wxrs 

JCAWM 

m 

SCANHfft 

SC**M5» 

<Cfc3>  »A<IK 

SC*tNNEft 

■lC>  coomrsyroviMJWft 

<«■  K**  0 oiffil  «T0 
SCAWHf* 

m 

LTAntftC 

<T>  **f  Guf*Cr 

«■ 

m 

■1 

.Hi 

HHP^ 

<C  > Z 

LO  ftANCM 

lit  i«*  ftCMMM  (»•  Id  «*>*} 

■■ 

m 

m 

< Z > SYSTEM  PROGRAM 


BTvrviM  mm  a*o*ct  < 1-7  >? 


unb  pmzumev 


| 

fumrMttm  \ 

1 

n;v*s»rt%m 

femsrwm 

wjmmrMi 

vznwirmvm 

wmmmmm 
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JCK3TORING 

Thermistor  temperature  measurements  usually  involve 
monitoring  or  scanning  the  progranmed  channels.  The 
User  Guide  fully  describes  the  various  monitoring  and 
scanning  methods  available. 

MONITOR  any  one  of  channels  0 through  9 with  the 
following  procedure: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANNEL  - 

9 MONITOR  CHANNEL  = C9 

ENTER  C 9 (reading) 
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PC  Voltage  Measurement 


IMEODUCTION 

AC  voltage  measurements  involve  an  analog  input  from 
the  data  logging  environment. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  making 
ac  voltage  readings.  The  User  Guide  provides  overall 
programming  and  operating  instructions.  Detailed 
information  about  the  physical  installation  of  the  2280 
mainframe  and  related  options  is  provided  in  the 
following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

AC  VCSLTAGE  MEASUREMENT  - GENERAL 

The  PC  voltage  capability  of  the  2280  is  suitable  for 
measuring  low  frequency  (45  to  450  Hz)  sine  wave 
voltage  signals.  Power  line  monitoring  is  the  most 
common  use  of  the  ac  voltage  measurement  function. 
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REQUIRED  HARDWARE 

In  addition  to  the  standard  2280  mainframe,  the 
following  option  assemblies  are  required  for  ac  voltage 
measurements. 

228QA-161  High  Performance  A/D  Converter 

2280A-162  Thermocouple/DC  Volts  Scanner 

2280A-160  AC  Voltage  Input  Connector 

The  High  Performance  A/D  Converter  (option  -161)  provides 
high  accuracy  analog-to-digital  conversion  of  scanner 
input  voltages.  At  least  one  A/D  Converter  must  be 
installed  in  the  2280  Series  Data  Logger  to  provide 
full  operating  capabilities. 

The  Thermocouple/DC  Volts  Scanner  (option  -162)  is  a 
plug-in,  20-channel  thermocouple  and  multi-voltage 
range  relay  scanner.  The  scanner  links  the  A/D 
Converter  to  external  measurement  points. 


The  AC  Voltage  Input  Connector  provides  terminal 
connections  for  routing  20  voltage  input  channels  to 
the  scanner.  Of  these  20  channels,  ten  are  designated 
for  ac  voltage  inputs.  The  remaining  ten  are  designated 
for  dc  voltage  inputs.  The  AC  Voltage  Input  Connector 
attaches  to  the  scanner;  it  can  be  installed  or  removed 
without  removing  the  scanner. 


5b/ AC  Voltage  Measurement 


INSTALLATION 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (160,  161,  or  162) 
These  instructions  can  be  consulted  as  required.  The 
descriptions  in  this  subsection  assume  that  the 
required  option  assemblies  have  successfully  completed 
an  installation  test. 

The  NZ  Voltage  Input  Connector  mates  with  the 
Thermocouple/DC  Volts  Scanner.  This  20  channel, 
multi- range  relay  scanner  selects  the  proper  input 
channel  for  the  High  Performance  A/D  Converter.  Two 
connections  (HI,  ID)  are  made  for  each  channel.  Ten  ac 
voltage  and  ten  dc  voltage  channels  are  available. 

Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number) . 

NDTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 

PROGRAMMING 

General 

Programming  unique  to  ac  voltage  inputs  requires  no 
more  than  assigning  the  appropriate  function  and  range 
to  the  desired  channels. 
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Example 

For  example , the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  a block  of  ten  ac 
voltage  input  channels. 


Press ; 


A ENTER 
0* .9  ENTER 
ENTER 
D 

ENTER 

6 

ENTER 
EXIT  ... 


Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
CHANNEL  NUMBER  (OR  BLOCK)  = 
<P,C,D,L>?  P 

A;  CHANNEL  FUNCTION  <A-Z>? 

A<D>  VOLTS/CURRENT 

A<D>  VOLTS/CURRENT  RANGE  <1-7 >? 

AD<6>  250.0  VAC 

AD:  CHANNEL  MENU  CHOICE  <l-5>? 

(return  to  MAIN  MENU  CHOICE) 


NOTE 


If  the  2280 A is  being  used  for  ac  voltage 
measurement,  the  following,  slightly 
different  key  sequence  is  required: 

A 

ENTER 
0.  .9 

ENTER  ENTER 
D ENTER 
3 ENTER 
3 ENTER 
CX+0.32  ENTER 
EXIT  ... 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 

CHANNEL 
FUNCTION 
A RANGE 
<A-Z> 

CHANNEL  MENU  CHOICE  < 14  >7 

P.c.0.  OR  L. 

<M««* 

Of 

CiCi 



KW“A.I  tiV/C»:T  j 

<1  > 

ALARM 

USTi 

»»•» 

<3> 

CHANNEL  EXPRESSION  or  PROCEDURE 

< 4 > 

CHANNEL  LABEL 

MBHAI. 
uuwn.  t Tim* 

<S> 

LOGGING 

FORMAT 

nm  «— » in 

■mi 

■■■■ 

■■■■■■■ 

■■■■■ 

vtwrjm 

■■■■■■ 

■■■■■■HI 

HHHHHI 

HHH 

j bhhhbii^hiihhhhhhbhhhhh 

■■■■■■■■ 

■■■■ 



■■■■■■■ 

■■i 

CHANNEL  (^UNCTION  MENU 


U*Ut  OEFINfD 
#TO  CONTANTS 


<*>  M 000  vOC 
<7>  *0000  VOC 
<»>«!?  »MVOC 
<4>*4«»fc*VOC 


> CAOOMIlOM 


I 

<*:.«  <nbsi 
<T>  r ;mssi 
<C*«<n»S| 


<*>  * (MW) 

<»>  fk  <M«S) 

<*>W«N®*6 
<C>W*SMf  V*W*MA« 

<H>  4 <C»« 

<W>  T I DIN) 

A>NYO 

<i>**OC  vOtTS  JtCMmttm 
<*>  10  OM*J  cu  OC  VOtT* 


<*>  9M  0T0  3CAWMCT  TtMT 
IT  47*03  C 

<*>1©0**ICUAT01 

VO  UMQ< 


«*>  UM*  OtPtMCO  A TO 
SCAMNiN  LO<UMOf 
<T>  M0  ATO  SCA*N«  TRttP 


ICAMMCN  HI  fUMOfl 

Um  A TO  MrtWH 
m AO  )WA  - HJOC* 

M ALPHA  » 1MC-* 

X OCLTA  CtHBM*  « 1 «•<•) 
CA  *****  » TBUl-m 
<C>  COU*mnt/YOTM42tM 


<*>  mm*  mmn 

Anew*  |t-i« 


<»>  ammxm  output 

<*»  iOWBI.lAT  mtvT 
<Zt>MUfe*T*MC* 


. ' COUNTS 

<*>M*au«*cr 
*r*m*  output 

»*  4—  A— MW  |»>1*  a 


< \ * Si  2 OOMM*  OC  VOttl 
<J>  U OT>  <MM»  OC  VOLT* 

<a>  mooo«4«to 
iCAMNCA 

<*>*•  tx*  *o—m  ato 


<t>  An** 

<x>  


<o» 

<*>« 


MC»0^raRING 

MONITOR  any  of  these  channels  with  the  following 
procedure: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANNEL  = 

(channel  number)  MONITOR  CHANNEL  = (channel  number) 

ENTER  C xx  (reading) 
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Section  5b 
DC  Voltage  Measurement 


IOTRCDOCTION 

DC  voltage  measuranents  involve  an  analog  input  from 
the  data  logging  environment. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  obtaining 
dc  voltage  readings.  The  User  Guide  provides  overall 
programming  and  operating  instructions.  Detailed 
information  about  the  physical  installation  of  the  2280 
mainframe  and  related  options  is  provided  in  the 
following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 


DC  voltage  measurement  is  a relatively  simple  use  of 
the  2280  Series  Data  Logger.  Numerous  applications 
require  dc  voltage  measurement.  For  example,  many 
industrial  sensors  output  0 to  5 volts  to  indicate  0% 
to  100%  of  the  measured  parameter. 
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REQUIRED  HARDWARE 

In  addition  to  the  standard  2280  mainframe,  the 
following  option  assemblies  are  required  for  dc  voltage 
measurenents. 

2280A-161  High  Performance  A/D  Converter 

2280A-162  The rmocouple/DC  Volts  Scanner 

One  of  the  following  connector  assemblies  is  required: 

2280A-16Q  AC  Voltage  Input  Connector 

. 2280A-175  Isothermal  Input  Connector 

2280A-176  Voltage  Input  Connector 

The  High  Performance  A/D  Converter  (2280A-161)  provides 
high  accuracy  analog-to-digital  conversion  of  scanner 
input  voltages.  At  least  one  A/D  Converter  must  be 
installed  in  the  2280  Series  Data  Logger  to  provide 
full  operating  capabilities. 

The  Thermocouple/DC  Volts  Scanner  (option  -162)  is  a 
plug-in,  20-channel  thermocouple  and  multi- voltage 
range  relay  scanner.  The  scanner  links  the  A/D 
Converter  to  external  measurement  points.  It  accepts  a 
variety  of  analog  inputs,  depending  on  the  type  of 
connector  in  use  (Current  Connector,  Isothermal 
Connector,  or  Voltage  Connector). 

The  Voltage  Input  Connector  provides  terminal 
connections  for  routing  20  dc  voltage  input  channels  to 
the  scanner.  This  assembly  attaches  to  the  scanner:  it 
can  be  installed  or  removed  without  removing  the 
scanner.  Connector  assemblies  can  thereby  be 
interchanged  without  affecting  system  operation. 

Either  the  AC  Voltage  Input  Connector  (10  dc  voltage 
channels)  or  the  Thermocouple  Input  Connector  (20  dc 
voltage  channels)  can  be  attached  to  the  scanner  in  a 
similar  fashion.  These  connectors  fully  support  dc 
voltage  measurements. 
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Use  of  2281A  Extender  Chassis  allows  for  a maximum  of 
15  A/D  Converters  in  a 2280  system.  Each  A/D  Converter 
assembly  can  operate  with  multiple  The rmocouple/DC 
Volts  Scanner  assemblies  (five  maximum) . 

INSTALLfllTION 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (161,  162,  or 
176/160/175) . These  instructions  can  be  consulted  as 
required.  The  descriptions  in  this  subsection  assume 
that  the  required  option  assemblies  have  successfully 
completed  an  installation  test. 

The  input  connector  mates  with  the  Thermocouple/DC 
Volts  Scanner.  This  20  channel,  multi-range  relay 
scanner  selects  the  proper  input  channel  for  the  High 
Performance  A/D  Converter. 

For  inputs  to  the  Voltage  Input  Connector  or  the 
Thermocouple  Input  Connector,  each  input  channel 
includes  three  lines  (HIGH,  I CM,  SHIELD).  The  voltage 
is  measured  across  HIGH  and  LOW.  The  following 
considerations  apply  to  use  of  SHIELD: 

o To  provide  maximum  protection  from  conmon-mode 

noise  voltages,  attach  SHIELD  to  LOW  at  the  point 
of  measurement.  Use  a shield  line  from  the  2280 
connector  to  the  measurement  point. 

o To  provide  maximum  rejection  of  radio  frequency 
interference  (RFI)  or  electro-magnetic 
interference  (EMI) , attach  SHIELD  to  KJW  at  the 
connector  with  as  short  a wire  as  possible. 

o SHIELD  must  never  be  left  disconnected  or 

connected  to  HIGH  or  the  chassis  ground.  For  more 
information,  see  Fluke  Application  Bulletin  AB-20 
concerning  guarded  signal  measurements. 
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Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number) . 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 


General 

Programming  the  2280  to  make  dc  voltage  inputs  requires 
nothing  more  than  specifying  the  channel  number  (s)  and 
the  range/ function.  These  steps  are  found  in  the 
Channel  Program  module  of  the  Programming  Form. 

Example 

For  example,  the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  a block  of  ten  dc 
voltage  input  channels  using  the  64V  dc  range. 


Press: 


A ENTER 
CO.. 9 ENTER 
P ENTER 
D 

ENTER 

(1,2,3,  or  4) 


Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


...<P,C,D,L>? 

As  CHANNEL  FUNCTION  <A-Z>? 

A<D>  VOLTS/CURRENT 

AD:  VOLTS/ CURRENT  RANGE  <1~7>? 


5b/ DC  Voltage  Measurement 


NOTE 

The  display  now  responds  with  the  maximum 
value  and  resolution  for  the  range  selected: 

AD<1>  64.00  VDC 
AD<2>  8.0000  VDC 
AD<3>  512.00  MVDC 
AD<4>  64.000  MVDC 

ENTER  AD:  CHANNEL  MENU  CHOICE  <l-5>? 

EXIT  ...  (return  to  main  menu) 


<A>  CHANNEL  PROGRAM 


CHANNEL 

#/8L0CK 

CHANNEL 
FUNCTION 
a RANGE 
<A-Z> 

CHANNEL  MENU  CHOICE  < 1*5  >? 

P.C.D.  OR  L. 

Cm  Cm 

< i > 
ALARM 
LIST* 

.Ml 

< 2 > 
CHANNEL 
UNITS 

MOM. 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 

<4> 

CHANNEL  LABEL 

< 5 > 
LOGGING 
FORMAT 

glUWBHMMP 

mu 
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nn 

M 

| 

mmm 

I 

Hi 

Hi 
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Hi 



1 

hhi 

HHH 

HHH; 

CHANNEL  FUNCTION  MENU 
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monitoring 

MONITOR  any  programmed  channel  in  the  following  manner 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANNEL  - 

(channel  number)  MONITOR  CHANNEL  * (channel  number) 

ENTER  C xx  (reading) 


Section  5c 
Current  Measurement 


INHCDUCTiaN 

The  Current  Input  Connector  accommodates  inputs  from  0 
to  64  mA  on  a maximum  of  20  channels.  This  range  covers 
the  useful  range  of  standard  current  transmitters. 

Since  this  type  of  transmitter  is  often  used  to 
translate  the  output  of  another  transducer  (pressure, 
fluid  flow,  etc)  to  a current  output,  the  current 
measurement  function  can  serve  a multitude  of 
applications . 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  obtaining 
current  readings.  The  User  Guide  provides  overall 
programming  and  operating  instructions.  Detailed 
information  about  the  physical  installation  of  the  2280 
mainframe  and  related  options  is  provided  in  the 
following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 
o Installation:  Option  Assemblies:  Section  4 
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CURRENT  MEASUREMENT  - GENERAL 

Standard  current  transmitters  output  a current  value 
proportional  to  the  physical  parameter  being  measured. 
This  sensor  type  usually  outputs  a value  of  from  1 to  5 
mA,  4 to  20  mA,  or  10  to  50  mA  across  its  measurement 
range.  Scaling  and  conversion  used  by  the  2280  are 
optimized  to  measure  current  values  within  these 
ranges . 

REQUIRED  HARDWARE 

Applications  involving  current  measurement  require  the 
following  option  assemblies: 

2280A-161  High  Performance  A/D  Converter 

2280A-162  Theonocouple/DC  Volts  Scanner 

2280A-171  Current  Input  Connector 

The  High  Performance  A/D  Converter  (option  -161)  provides 
high  accuracy  analog  to  digital  conversion  of  scanner 
inputs.  At  least  one  A/D  Converter  must  be  installed  in 
the  2280  Series  Data  Logger  when  analog  measurements 
are  being  made. 

The  Thermocouple/DC  Volts  Scanner  (option  -162)  is  a 
plug-in,  20-channel  thermocouple  and  multi-voltage 
range  relay  scanner.  The  scanner  links  the  A/D 
Converter  to  external  measurement  points. 

Tire  Current  Input  Connector  (option  171)  routes  a 
maximum  of  20  current  input  channels  to  the 
Thermocouple/DC  Volts  Scanner. 


5c/ Cur  rent  Measurement 


INSTALLM’im 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (161,  162,  or 
171)  . These  instructions  can  be  consulted  as  required. 
The  descriptions  in  this  subsection  assume  that  each 
option  assembly  has  successfully  completed  the 
installation  test  specified  in  Section  4. 

Installation  testing  involves  a progranmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number) . 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 

EROGRAMMXHS 

One  input  range  (64  mA)  is  available  for  current* 
inputs.  This  range  is  specified  for  each  current*  input 
channel  as  a CHANNEL  PROGRAM  input. 

A channel  expression  may  also  be  programmed  to  convert 
current  (measurement  to  engineering  units. 

First,  compute  the  slope  constant  for  the  equation.  The 
slope  equals  the  difference  between  the  desired 
engineering  unit  value  corresponding  to  20  mA  and  the 
engineering  unit  value  at  4 mA,  divided  by  16.  The 
offset  constant  is  the  difference  between  five  times 
the  engineering  unit  value  at  4 mA  and  the  engineering 
unit  value  at  20  mA,  divided  by  4. 
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For  example,  consider  a pressure  transmitter  whose 
output  is  4 mA  with  0 psi  and  20  mA  with  500  psi. 

o Slope  constant  (m)  - (500-0)/16  = 31.25 
o Offset  constant  (b)  = ( 5*0-500 )/4  = -125 

The  channel  equation  for  this  transmitter  would  be: 

CX  * 31.25  * CX  - 125 


The  engineering  units  would  be  programmed  to  psi. 

The  following  programming  steps  would  be  used  for  this 
example: 


Press: 

Display: 

MAIN  *ENU  CHOICE  <M  FOR  MENU>?  A 

A ENTER 

CHANNEL  NUMBER  (OR  BLOCK) 

(Cxx..xx)  ENTER 

...<P,C,D,L>? 

P ENTER 

A:  CHANNEL  FUNCTION  <A-Z>? 

D 

A<D>  ^CLTS/CURRENT 

ENTER 

AD:  VCLTS/CURRENT  RANGE  <1~7>? 

5 

AEK5>  64.0  MA 

ENTER 

AD:  CHANNEL  MENU  CHOICE  <l-5>? 

3 

ADC3>  CHANNEL  EXPRESSION 

ENTER 

CX- 

31.25*CX-125 

CX-  31 .25*CX-i25 

ENTER 

A<D>  CHANNEL  MENU  CHOICE  <l-5>? 

2 

AD<2>  CHANNEL  UNITS 

ENTER 

CHANNEL  UNITS  <6  CHRS  MAX>  = 

PSI 

CHANNEL  UNITS  <6  CHRS  MAX>  = PSI 

ENTER 

AD:  CHANNEL  MENU  CHOICE  <l-5>? 

EXIT  ... 

(return  to  mai,n  menu) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 
# /BLOCK 
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MCHITORING 

MONITOR  any  of  these  channels  with  the  following 
procedure : 

Press:  Display: 

MAIN  MEND  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANNEL  = 

(channel  number)  MONITOR  CHANNEL  * (channel  number) 

ENTER  C xx  (reading) 
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Resistance  Measurement 


IKHK5DUCTI0K 

Resistance  measurements  involve  an  analog  input  from  a 
resistive  output  sensor.  This  input  is  converted  to 
representative  units  by  the  2280. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  obtaining 
resistance  readings.  The  User  Guide  provides  overall 
programming  and  operating  instructions.  Detailed 
information  about  the  physical  installation  of  the  2280 
mainframe  and  related  options  is  provided  in  the 
following  sections  of  this  manual: 

o Mainframe  installation  - Section  3 
o Option  assembly  installation  - Section  4 

RESISTANCE  MEASUREMENTS  - GENERAL 

Resistance  measurements  with  the  2280  are  usually  made 
in  order  to  measure  something  other  than  just 
resistance.  Many  sensors  have  variable  resistance 
outputs  to  indicate  sane  other  parameter,  such  as 
measuring  temperature  with  non-standard  RTD's  or 
sensing  position  with  slide  wire  pots,  and  so  on. 
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RESISTANCE  MEASUREMENTS  - GENERAL 

Measurements  can  be  made  with  the  2280  to  determine 
resistance,  or  to  determine  the  value  of  another 
directly  related  parameter.  Many  slide  wire  pots, 
non-standard  RTDs,  and  other  sensors  with  variable 
resistance  outputs  can  be  used  to  indicate  temperature, 
position,  and  other  physical  parameters. 

Several  types  of  variable  resistance  transducers  are 
discussed  in  greater  detail  in  other  subsections  within 
this  section.  The  related  subsections  are: 

o Section  5a:  Using  Thermistors 

o Section  5b:  RTD  Temperature  Measurements 

o Section  5g:  Strain  Measurements 

The  2280  measures  resistance  by  passing  a stable 
current  through  the  resistor  or  sensor,  and  measuring 
the  voltage  that  results.  Appropriate  conversions  are 
then  made  to  the  sensed  voltage  and  the  output  is 
displayed  as  a resistance  reading. 

REQUIRED  HARDWARE 

Resistance  measurement  applications  require  one  of  two 
option  assembly  configurations. 

The  2280A-161  High  Performance  A/D  Converter,  which 
provides  high  accuracy  analog  to  digital  conversion  of 
scanner  inputs,  must  be  used  in  both  configurations. 
This  requires  that  at  least  one  A/D  Converter  be 
installed  in  the  2280  Series  Data  Logger. 
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Configuration  A 

The  first  configuration  employs  the  following  two 
option  assemblies  in  addition  to  the  A/D: 

228 OB-163  KTD/ Res  istance  Scanner 

2280B-177  KTD/Res istance  Input  Connector 

This  configuration  provides  the  most  accurate  and 
repeatable  resistance  readings  with  the  lowest  cost  per 
channel.  Each  KTD/Res  istance  Scanner  and  Connector  set 
provides  current  excitation  and  measurement  for  20 
resistance  channels  and  are  intended  for  applications 
more  exclusively  involving  resistance  measurements. 

The  RTD/Res istance  Scanner  configuration  also  provides 
lead-wire  compensation  for  performing  accurate  3-Wire 
resistance  measuranents.  Two  jumpers,  W1  and  W2,  on  the 
scanner  along  with  proper  input  connector  wiring  allow 
a scanner  and  connector  set  to  operate  in  one  of  three 
modes: 

o 4-Wire  (4W)  Measurement  Mode  This  mode  offers  the 
highest  accuracy.  Two  sense  and  two  excitation 
wires  must  be  connected  to  each  channel.  Lead-wire 
or  reed  switch  resistances  do  not  affect  readings. 

o 3-Wire  Accurate  (3WA)  Measurement  Mode  This  mode 
offers  slightly  reduced  accuracy  in  comparison  to 
the  4-Wire  mode.  One  sense  and  two  excitation 
wires  must  be  connected  to  each  channel.  Equal 
lead-wire  resistances  are  compensated  for.  Reed 
switch  resistances  do  not  affect  readings.  Ten 
channel  returns  are  internally  connected  together: 
therefore,  the  resistors  must  be  electrically 
isolated. 
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o 3 -Wire  Isolated  (3WCM)  Measurement  Mode  This  mode 

offers  high  channel- to-channel  isolation  at  the 
expense  of  accuracy.  One  sense  and  two  excitation 
wires  must  be  connected  to  each  channel.  Equal 
lead-wire  resistances  are  compensated  for.  One 
reed  switch  resistance  error  affects  readings. 

Where  lead-wire  resistances  are  very  small  in 
comparison  with  the  resistance  being  measured,  2-Wire 
measurements  can  be  made  by  setting  the  scanner  to 
operate  in  4-Wire  mode,  and  wiring  the  177  input 
connector  properly. 

Refer  to  the  177  option  (Section  4)  for  input  wiring 
diagrams  and  instructions. 

Configuration  B 


The  second  configuration  supports  a wider  mix  of 
applications.  Excitation  and  measurement  can  be 
provided  for  several  types  of  4-Wire  resistance  output 
sensors  by  the  following  assemblies: 


2280A-162 

2280A-176 

2280A-164 

2280A-174 


Thermocouple/DC  Volts  Scanner 
Voltage  Input  Connector 
(or  other) 

Transducer  Excitation  Module 
Transducer  Excitation  Connector 


The  The rmocouple/DC  Volts  Scanner,  228QA-162,  is  a 
plug-in,  20  channel,  thermocouple  and  dc  voltage,  reed 
relay  scanner  contained  on  a single  pcb.  This  selects 
and  conditions  one  channel  at  a time  for  conversion  by 
the  A/D  Converter.  Connections  to  the  Scanner  can.be 
made  through  a Voltage  Input,  Isothermal  Input,  or  AC 
Voltage  Input  Connector.  The  A/D,  Scanner,  and 
Connector  measure  the  dc  voltage  generated  across  the 
resistance  to  be  measured. 
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The  2280A-164  Transducer  Excitation  Module  is  used  to 
energize  the  resistance  sensors  with  an  excitation 
current  or  the  resistance  bridge  configurations  with  a 
voltage.  Used  in  conjunction  with  the  2280A-174 
Transducer  Excitation  Connector,  each  164  option 
provides  five  current  sources  that  can  excite  up  to 
four  channels  per  source,  and  one  voltage  source  that 
can  excite  bridge  configurations. 

INSTALIAKCM 

Installation  of  the  required  option  assemblies  is 
detailed  in  Section  4 of  this  manual,  where  the  options 
can  be  referenced  by  their  three-digit  numbers.  The 
descriptions  in  this  resistance  subsection  assume  that 
the  required  option  assemblies  have  successfully  passed 
their  installation  tests. 

After  each  option  assembly  has  been  installed  as  shown 
in  Section  4,  verify  that  all  hardware  configuration 
steps  have  been  followed.  These  steps  include: 

o Configuration  A (KTD/Res istance  Scanner) 

Select  the  measurement  mode.  Set  the  two  jumpers 
on  the  KTD/Res  istance  Scanner  PCB,  in  the  desired 
positions,  and  wire  the  KTD/Res  istance  Connector 
properly. 

o Configuration  B (Transducer  Excitation  Module) 

Correctly  wire  the  Thermocouple/DC  Volts  Input 
Connector  and  the  Transducer  Excitation  Connector 
for  current  excitation. 
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Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number). 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 


General 


Resistance  measurement  programming  depends  on  the 
hardware  configuration  and  the  measurement  range,  as 
shown  on  the  Programming  Form.  Using  the  Channel 
Program  module,  specify  the  channel  number (s), 
function,  and  range  as  was  done  in  the  Installation 
Test. 

Example 

Complete  the  Channel  Program  for  the  first  ten 
channels,  as  illustrated  in  the  sample  Programming  Form 
also  presented. 


Press : 


Display: 


A ENTER 
CO. .9  ENTER 
P ENTER 
Z 

ENTER 

x (see  note) 


MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 

. . „<P,C,D,L>? 

A:  CHANNEL  FUNCTION  <A-Z>? 

A<Z>  RESISTANCE 

AZ:  RESISTANCE  RANGE  <l-5>? 

AZ<x> 
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At  this  point,  enter  1,  2,  3,  4,  or  5 for 
the  configuration  being  tested  and  the 
resistance  range  desired.  The  choices 
include: 

Configuration  A (KTD/Resistance  Scanner) 

AZ<3>  256.00  OHMS  RTD  SCANNER 

AZ<4>  2048.0  OHMS  RTD  SCANNER 

A2<5>  64.000  KOHMS  RTD  SCANNER 

Configuration  B (Transducer  Excitation  Module) 

AZ<1>  512.00  OHMS  DC  VOLTS  SCANNER 

AZ<2>  64.000  OHMS  DC  VOLTS  SCANNER 

Complete  programming  with  the  following  two  steps: 


ENTER 
EXIT  ... 


AZ:  CHANNEL  MEND  CHOICE  <l-5>? 
(return  to  main  menu) 


<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 


M..WMMI  <1>  < 2 > 

ALARM  CHANNEL 
LIST#  UNITS 


CHANNEL  MENU  CHOICE  < 1-fl  >7 


CHANNEL  EXPRESSION  or  PROCEDURE  CHANNEL  LABEL  'pqhmAT 


Itlft  MWMMMfl 
numt  EXHAUST  TIMA 


wrrnm 


MLEUOO  CMAMMU. 
<D>  VOiT»/CU*MWHT 
<!>*•  000  Vt>C 
<3»tOOOO  VOC 

sskssss 

<V-UOM» 
<4>»0©VAC 
<7>*0»*V*>TD 
•.  A»  A/D  CAURAATW* 

jssasr0" 

hT>  THERMOCOUPLE 
<J>  i (NBS) 

<R>r.  trn* » 

<T>  T (MRS) 

<C>«  iNM) 


<II>  R (M15> 

<S>S(NH3| 

<*>*<**») 

<c vw-sHf  vsw-anc 

<V> » tom 

*.A  * RTD 

< 1 > 3«  DC  VOL  n SCANNER 

<r>  »o  o«m  cu  oc  volts 

SCANNED 

<J>  OCJINEO  OC  VOiTB 
<E>  «TO  SCAN***  TRMP 


<«>  USE*  DtftHtO  ATO 

SCANNER  LO  AANQt 
<T>  **  RTO  SCANNED  TEW 
QT  «»OC 

<•>  USE*  0€ FINED  RTO 
SCANNER  H.  HANOI 
AM  0*H»NN»  ATD  t— WB 
Hi  HO  KMMANt  - MOO) 

**  ALPHA  MM*u«  • 3 ME .» 
>0  OClTA  KNMWN  « ) AM) 

4W  C4  IMNmN  « MOMC-HI 
<C>  C0UNY**/T0TAU«* 


IN  Naim  AmmR  (I'M  «R*f») 

<i>  status  w#m 

IM  2«VOHMM«  (I’M  CAM) 

2fHl  NONNA  NmI  O'M  MB) 
<Q>  AMALOO  OUTMIT 

<s>  •ccmmnamt  ouvr 

<ZVNMTANCf 

<,n<«isr,0Cv'XT1 

<t  A W mo  OHMS  OC  VOLT* 
SCANNER 

O>JM00O*4S  RTD 
SCANNER 


jjMiHHaai 
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MONITORING 

A resistance  measurement  usually  involves  monitoring  or 
scanning  the  programmed  channel.  The  User  Guide  fully 
describes  the  various  monitoring  and  scanning  methods 
available. 

For  example,  MONITOR  any  one  of  channels  0 through  9 
with  the  following  procedure: 

Press:  Displayed  Response: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  MONITOR  CHANNEL  = 

3 MONITOR  CHANNEL  = 3 

ENTER  C 3 (reading) 
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IMTOQDDCTION 

Frequency  is  defined  as  the  number  of  events  that  occur 
in  a given  time  period.  Frequency  is  expressed  in 
hertz.  Frequency  measurements  can  be  used  to  determine 
the  linear  or  rotational  speed  of  objects,  the  flow 
rate  of  fluids,  and  the  oscillation  rate  of  electrical 
signals. 

This  section  explains  the  use  of  the  2280  Series  Data 
Logger  for  measuring  frequency.  The  User  Guide  provides 
general  programming  and  operating  instructions  for  the 
data  logger.  Detailed  information  on  installing  the 
2280  and  its  options  is  found  in  the  following  sections 
of  this  manual: 

o Installation  - Mainframe:  Section  3 
o Installation  - Option  Assemblies:  Section  4 


5e~l 


5e/Frequency  Measurements 


FREQUENCY  MEASUREMENTS  - GENERAL 

Frequency  is  measured  by  counting  events  for  a known 
time  period.  The  measurement  represents  the  average 
frequency  observed  during  the  sampling  time.  In  the 
2280  Series  Data  Logger,  the  measurement  time  is  about 
two- thirds  of  a second. 

A transition  between  one  voltage  state  and  another 
constitutes  an  event.  The  boundary  between  a high  and 
low  voltage  state  may  be  different  for  different  types 
of  signals.  The  2280  counts  high-to-low  transitions. 

REQUIRED  HARDWARE 

To  make  frequency  measurements  , the  following  data 
logger  option  is  needed: 

2280B-167  Counter/Totalizer 

Each  Counter /Totalizer  option  supports  six  frequency 
measur orient  channels. 

The  Counter/Totalizer  adjustments  allow  for  measurement 
of  a variety  of  signal  types.  The  reference  voltage  and 
input  deadband  are  adjustable.  These  adjustments  define 
the  high  and  low  voltage  thresholds  of  the  input. 

The  Counter /Totalizer  also  supports  an  event  counting 
(totalizing)  function.  Debouncers  and  input  pull-up 
adjustments  are  provided  for  event  counting 
measurements.  These  adjustments  are  normally  not  used 
when  measuring  frequency. 

INSTAIJLATION  GENERAL 

The  installation  instructions  for  the  Counter/Totalizer 
are  found  in  Section  4 of  this  manual.  Consult  these 
instructions  as  necessary.  To  prepare  a 
Counter/Totalizer  channel  for  frequency  measurement, 
perform  the  following  steps.  Refer  to  Figure  5e-l. 
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Debounced/Direct 

Input 

(one  per  channel) 


Function  Switches 
(one  per  channel  pair) 


Fixed/Variable 

Reference 

(one  per  channel) 


TTI/OV 

Fixed  Reference 


*=3flJ  « q 


| ' |- 


5F=:3  5=%-  - 

fe=*0 

jjrizf  a ,55- 
fc=3;  1=73  tz: 


fll'M 


(ao<p3 


Jzr 1 

t-f — 

J3  . 

Ip  * — i 

1 m 


i 1 i rrh  t — -fi 

CZZJ  cztalzZb  r=ti 


X 


A 


s“_ *'  ' 

lCZZ3'-&ss±a: 


u 


o 


Channel  Decade 


Deadband  Adjust 
(one  per  channel) 


Floating/Pulled  Up 
Inputs 


Test  Clock/Debounce 
Period 


Variable  Ref  Adj 


Figure  5e-l.  Counter/Totalizer  Adjustments 
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o Move  the  channel  function  switch  to  the  FREQ 

position.  Notice  that  the  channels  are  grouped  in 
pairs.  There  are  three  pairs  of  channels:  channels 
0 and  1,  channels  2 and  3,  and  channels  4 and  5. 
Both  channels  in  a pair  must  have  the  same 
function. 

o Move  the  debounced/direct  input  switch  to  the 
DIRECT  INPUT  position.  This  turns  off  the 
debouncer.  Since  it  alters  the  siiape  of  the  input 
signal,  the  debouncer  can  introduce  errors  during 
frequency  me asur orients.  Also,  frequencies  above  125 
Hz  cannot  be  measured  with  the  debouncer  on. 

o Move  the  floating/pulled-up  resistor  network  to  the 
FLOATING  position.  Pulled-up  inputs  are  necessary 
when  counting  contact  closures.  They  are  usually 
not  needed  for  frequency  measurements. 

INSTALLATICB  TEST 

Repeat  the  following  steps  for  each  frequency  channel. 

Connections 

Wire  the  test  clock  output  on  the  Counter/Totalizer 
rear  panel  connector  to  the  channel  input  terminal.  The 
terminal  assignments  for  the  connector  are  listed  on 
the  rear  panel.  Since  the  test  clock  output  and  the 
channel  inputs  use  the  same  ground,  it  is  not  necessary 
to  wire  a return  line. 
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Programming 

Program  the  channel  under  test  as  shown  in  the 
programming  form  in  Figure  5e-2.  This  example  programs 
channel  100  to  measure  frequency.  Make  sure  that  the 
channel  decade  switches  on  the  Counter /Totalizer  are 
set  properly.  In  this  example,  the  decade  switches 
should  be  set  to  10. 


<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 


<1>  < 2 >' 

ALARM  CHANNEL 
LIST*  UNITS 


CHANNEL  MENU  CHOICE  < 1-«  >? 


CHANNEL  EXPRESSION  of  PROCEDURE 


<4>  <S> 

CHANNEL  LABEL  VoRMA? 


mot  EUHKE  O .«>■««.  Mil 


wmsram 


<?>*4  000*AV<JIO 
, *>  CMWMAItOM 
<«>CAUWATK)N 


CHANNEL  FUNCTION  UOHi 


U*CR  OCFIN8D 
ITT©  COMTANT* 


<%>  s iNtai 

<-B>  » JHMI 
<H>  N iMSSl 

<C'-  W.yie  v*  w-mm 

V«>  J |£*Nl 

- *>  uro 

«>J*SOC  vats  SCAKNM 
<2>  10  OHM  CU  OC  VOLT i 


<r>  ms  »ro  so*#**  ni* 


Ml  RAMttt 

M O-MPM  *ro  MM. 

t«  *Q 

M,AM*  WlM  - 3l0l-» 
2M  OCI.TA  lOlfcNt  « M»*| 
4inC4  <***«  « 

««.C>  a>oMT**/roTJUjW* 


tM  ItW  *WH  < M«  ChM} 
MMWN  ft*M  (MPU 

<o>MMu>oovmrr 

<*>  KOWMAT  MOT 
<2VM1MT<IMC< 

< 1 >•  a 13  00  OM  OC  VCtTS 
JCAMNCft 

<|>  «4  000  O-Mt  OC  VOLTS 
JC*mn«A  _ 
<a>M4oooMM»im) 
Scammer 

<l>  M 000  KOtHUmO 
SCAMMCR 


Operation 

Using  a small  screwdriver,  move  the  test  clock  switch 
to  position  2 (100  kHz) . MONITOR  the  channel  and  verify 
a reading  of  100.00E3. 
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MAKING  THE  MEASUREMENT 

To  prepare  the  data  logger  to  measure  frequency,  simply 
program  the  appropriate  channels  to  the  frequency 
function,  and  use  the  frequency  channels  in  one  or  more 
scan  groups  as  needed. 

To  ensure  that  the  input  signals  are  detected 
accurately,  the  Counter/  Totalizer  input  thresholds 
must  be  properly  adjusted.  The  following  paragraphs 
describe  adjustment  steps  and  measurement  precautions. 

Adjustments 

Figure  5e-3  shows  how  input  voltage  levels  are  detected 
by  the  Counter/  Totalizer.  The  reference  voltage 
defines  the  boundary  between  the  high  and  low  voltage 
states  of  the  input  signal.  Deadband  prevents  input 
noise  from  being  detected.  As  shown  in  the  figure,  the 
reference  voltage  and  deadband  define  the  high  and  low 
input  voltage  thresholds. 


Figure  5e-3.  Input  Level  Detection 
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On  the  Counter/Totalizer  assembly,  the  reference 
voltage  and  deadband  are  adjustable.  For  each  channel, 
a switch  selects  either  a fixed  or  variable  reference 
voltage.  There  is  one  variable  reference  on  the 
assembly,  adjustable  from  -10  to  +10  volts.  There  is 
also  one  fixed  reference',  which  is  selectable  for  0 
volts  or  1.4  volts  (TTL  level).  The  deadband  is 
adjustable  from  0 to  3 volts  for  each  channel. 

ADJUSTING  REFERENCE  VOLTAGE 

To  choose  the  proper  reference  voltage,  follow  these 
guidelines : 

o If  the  input  signal  is  centered  around  0 volts, 
select  the  0 volt  fixed  reference. 

o If  the  input  signal  is  TTL  compatible,  select  the 
TTL  fixed  reference. 

o If  the  input  signal  is  neither  of  the  above,  select 
the  variable  reference.  To  adjust  the  variable 
reference  voltage,  connect  a voltmeter  to  the 
variable  reference  terminal  and  one  of  the  return 
terminals  on  the  rear  panel  connector.  Using  a 
small  screwdriver,  turn  the  variable  reference 
adjustment  screw  until  the  desired  voltage  is 
displayed  by  the  voltmeter. 

ADJUSTING  DEADBAND 

To  adjust  the  input  deadband,  there  are  several 
approaches.  Use  the  method  most  suitable  for  your 
application. 

o Method  1.  For  TTL  signals,  turn  the  deadband 

adjustment  screw  counterclockwise  until  it  stops. 
Then  turn  the  screw  clockwise  to  the  position 
marked  TTL  on  the  rear  panel. 
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o Method  2.  Connect  the  signal  to  be  measured  to  one 
of  the  Counter/Totalizer  input  terminals,  as  for 
normal  operation.  Turn  the  appropriate  deadband 
adjustment  screw  counterclockwise  until  it  stops. 
Monitor  the  channel  and  turn  the  deadband  screw 
clockwise  until  a stable  reading  is  obtained. 

o Method  3.  Temporarily  select  the  0 volt  fixed 

reference  for  the  channel  in  question.  Remove  any 
connections  to  the  input  terminal.  Connect  a 
voltmeter  to  one  of  the  return  terminals  and  to  the 
threshold  output  terminal  for  this  channel. 
Disregarding  the  polarity  of  the  threshold  voltage, 
turn  the  appropriate  deadband  adjustment  screw 
until  the  threshold  is  one-half  the  desired 
deadband  voltage.  Restore  the  reference  voltage  to 
its  original  setting. 

To  ensure  accurate  measurements,  adjust  the  deadband 
for  each  channel  as  high  as  possible. 

CHECKING  THRESHOLD  VOLTAGES 

The  combination  of  reference  voltage  and  deadband 
determines  the  high  and  low  threshold  voltages.  To 
check  the  threshold  levels,  use  the  following 
procedure: 

o Connect  a voltmeter  to  one  of  the  return  terminals 
and  to  the  threshold  output  terminal  for  the 
channel  in  question.  Connect  the  test  clock  output 
to  the  channel  input  terminal. 

o Turn  the  test  clock  switch  to  position  0 (+14  volt 
output)  and  read  the  low  threshold  on  the 
voltmeter . 

o Turn  the  test  clock  switch  to  position  1 (-15  volt 
output)  and  read  the  high  threshold  on  the 
voltmeter . 
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Connections 

The  terminal  assignments  for  the  Counter/Totalizer 
connector  are  listed  on  the  rear  panel.  The  maximum 
input  voltage  is  ±15V  dc  or  ac  peak. 

The  six  channels  on  a Counter/Totalizer  assembly  are 
isolated  from  the  data  logger  chassis  and  from  ground 
but  not  from  each  other.  The  return  lines  on  the  input 
connector  are  common.  All  return  lines  must  be 
connected  to  the  same  voltage. 

Out-of-Range  Conditions 

The  Counter/Totalizer  is  guaranteed  to  measure 
frequencies  down  to  2 hertz.  Frequencies  below  2 hertz 
nay  be  declared  out  of  range.  An  "OUT  RANGE"  reading 
indicates  that  the  input  frequency  is  too  low  to  be 
measured. 

The  Counter /Totalizer  is  guaranteed  to  measure 
frequencies  up  to  400  kilohertz.  Over range  conditions 
are  not  detected.  When  the  input  frequency  exceeds  400 
kilohertz,  erroneous  readings  may  be  returned. 
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IMMXXJCTION 

Counting  items,  as  in  a production  line,  and  monitoring 
the  flow  of  gasses  or  liquids  are  common  applications 
for  event-counting  measurements. 

This  section  explains  the  use  of  the  2280  Series  Data 
Logger  for  counting  events.  The  User  Guide  provides 
general  programming  and  operating  instructions  for  the 
data  logger.  Detailed  information  on  installing  the 
2280  and  its  options  is  found  in  the  following  sections 
of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

EVENT  COUNTING  - GENERAL 

To  the  electronic  circuitry  in  the  2280  Series  Data 
Logger,  a transition  between  one  voltage  state  and 
another  constitutes  an  event.  The  2280  counts 
high-to-low  transitions.  The  boundary  between  a high 
and  low  voltage  state  my  be  different  for  different 
types  of  signals. 
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On  an  event-counting  channel,  each  reading  indicates 
the  number  of  events  that  have  occurred  since  the 
channel  was  last  scanned.  The  event  counter'  is  reset  at 
the  start  of  scanning.  It  is  again  reset  after  each 
scan  reading.  Monitoring  an  event  channel  does  not 
reset  the  counter.  This  ensures  that  the  monitoring  and 
scanning  operations  do  not  interfere  with  each  other. 

No  counts  are  lost  when  an  event  counter  is  reset. 

REQUIRED  HARDWARE 

To  count  events,  the  following  data  logger  option  is 
needed : 

2280B-167  Counter/Totalizer 

Each  Counter /Totalizer  option  supports  six  event 
counting  channels. 

The  Counter/Totalizer  has  adjustments  that  allow  it  to 
monitor  a variety  of  signal  types.  The  reference 
voltage  and  input  deadband  are  adjustable.  These 
adjustments  define  the  high  and  low  voltage  thresholds 
of  the  input.  Debouncers  and  input  pull-ups  allow 
accurate  counting  of  contact  closures. 

INSTALLATION  GENERAL 

The  installation  instructions  for  the  Counter /Totalizer 
are  found  in  Section  4 of  this  manual.  Consult  these 
instructions  as  necessary.  To  prepare  a 
Counter/Totalizer  channel  for  event- counting , perform 
the  following  steps.  Refer  to  Figure  5f-l. 

o Move  the  channel  function  switch  to  the  COUIST 

position.  Notice  that  the  channels  are  grouped  in 
pairs.  There  are  three  pairs  of  channels:  channels 
0 and  1,  channels  2 and  3,  and  channels  4 and  5. 
Both  channels  in  a pair  must  have  the  same 
function. 
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Figure  5f-l . Counter/Totalizer  Adjustments 
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o Note  the  position  of  the  debounc ed/direct  input 
switch.  For  counting  contact  closures,  move  the 
switch  to  the  DEBOUNCED  INPUT  position.  This  turns 
the  debouncer  on.  If  not  counting  contact 
closures,  move  the  switch  to  the  DIRECT  INPUT 
position.  This  turns  the  debouncer  off.  In  this 
configuration,  the  input  signal  is  fed  directly 
into  the  counter. 

o Note  the  position  of  the  floating/pulled-up 

resistor  network.  For  counting  contact  closures, 
move  the  resistor  network  to  the  PULLED  UP 
position.  In  this  configuration,  each  channel 
input  is  connected  through  a pull-up  resistor  to 
the  positive  power  supply  on  the  Counter/  Totalizer 
assembly.  If  not  counting  contact  closures,  move 
the  resistor  network  to  the  FLOATING  position.  In 
this  configuration,  all  inputs  are  floating. 

INSTALLATION  TEST 

Repeat  the  these  steps  for  each  event-counting  channel. 

Connections- 

Wire  the  test  clock  output  on  the  Counter/Totalizer 
rear  panel  connector  to  the  channel  input  terminal. 

The  terminal  assignments  for  the  connector  are  listed 
on  the  rear  panel.  Since  the  test  clock  output  and  the 
channel  inputs  use  the  same  ground,  it  is  not  necessary 
to  wire  a return  line. 

Programming 

Program  the  channel  under  test  as  shown  in  the 
programming  form  in  Figure  5f-2.  This  example  programs 
channel  100  to  the  event-counting  function.  The 
example  also  programs  scan  group  0 to  scan  channel  100 
on  a two-second  interval.  Make  sure  that  the  channel 
decade  switches  on  the  Counter/Totalizer  are  set 
properly.  In  this  example,  the  decade  switches  should 
be  set  to  10. 
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Operation 

Using  a small  screwdriver,  move  the  test  clock  switch 
to  position  3 (50  Hz  W/BOUNCE) . With  the  switch  in 
this  position,  the  test  clock  simulates  a 50-hertz 
square  wave  with  switching  bounce.  Start  scanning.  If 
the  channel  under  test  has  a debounced  input,  each  scan 
reading  should  be  100  plus  or  minus  1 count.  If  the 
channel  under  test  has  a direct  input,  each  scan 
reading  should  be  900  plus  or  minus  5 counts. 

MAKING  THE  MEASUREMENT 

There  are  many  applications  for  event -counting 
measurements . Depending  upon  the  signals  to  be 
monitored  and  the  intended  use  of  the  measurements,  the 
setup  requirements  my  vary.  The  following  paragraphs 
describe  some  common  preparations  and  precautions. 

Programming 

The  simplest  event-counting  measurement  is  obtained  by 
programming  a channel  to  the  event-counting  function 
and  listing  the  channel  in  a scan  group.  Such  a 
measurement  was  used  in  the  installation  test  just 
described.  In  this  kind  of  measurement,  each  reading 
indicates  the  number  of  events  occurring  between  scans. 

A more  corrmon  measurement  goal  is  to  accumulate  (or 
totalize)  the  number  of  events  counted  over  a series  of 
scans.  To  do  this,  use  a pseudo  channel  as  an 
accumulator.  See  the  programming  example  in  Figure  5f-3. 
In  this  example,  C100  is  an  event-counting  channel. 
Pseudo  channel  C110  keeps  a running  total  of  the  events 
occurring  on  channel  C100.  At  one  minute  intervals, 
scan,  group  0 logs  both  channels:  the  number  of  events 
occurring  since  the  last  scan  and  the  number  of  events 
recorded  since  scanning  began. 
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Figure  5f~3.  Sample  Program:  Totalizing  Measurement 
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Adjusting  Input  Thresholds 

To  ensure  that  the  input  signals  are  detected 
accurately,  the  Counter/  Totalizer  input  thresholds 
must  be  properly  adjusted.  Figure  5 £-4  shows  how  input 
voltage  levels  are  detected  by  the  Counter/Totalizer. 
The  reference  voltage  defines  the  boundary  between  the 
high  and  low  voltage  states  of  the  input  signal. 
Deadband  prevents  input  noise  from  being  counted  as 
events.  As  shown  in  the  figure,  the  reference  voltage 
and  deadband  define  the  high  and  low  input  voltage 
thresholds. 


Figure  5f-4.  Input  Level  Detection 
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On  the  Counter/Totalizer  assembly,  the  reference 
voltage  and  deadband  are  adjustable.  For  each  channel, 
a switch  selects  either  a fixed  or  variable  reference 
voltage.  There  is  one  variable  reference  on  the 
assembly,  adjustable  from  -10  to  +10  volts.  There  is 
also  one  fixed  reference,  which  is  selectable  for 
either  0 volts  or  1.4  volts  (TTL  level).  The  deadband 
is  adjustable  from  0 to  3 volts  for  each  channel. 

ADJUSTING  REFERENCE  VOLTAGE 

To  choose  the  proper  referen.ce  voltage,  follow  these 
guidelines : 

o If  the  input  signal  is  centered  around  0 volts, 
select  the  0 volt  fixed  reference. 

o If  the  input  signal  is  TTL  compatible,  select  the 
TTL  fixed  reference. 

o If  the  input  signal  is  none  of  the  above,  select 
the  variable  reference.  To  adjust  the  variable 
reference  voltage,  connect  a voltmeter  to  the 
variable  reference  terminal  and  one  of  the  return 
terminals  on  the  rear  panel  connector.  Using  a 
snail  screwdriver,  turn  the  variable  reference 
adjustment  screw  until  the  desired  voltage  is 
displayed  by  the  voltmeter. 

o If  the  input  is  a contact  closure,  and  the  input 
pull-ups  are  being  used  to  pull  the  input  voltage 
to  a high  level,  select  the  variable  reference  and 
adjust  it  to  7 volts.  This  level  is  half  way 
between  the  high  and  low  input  voltages.  (When  the 
contacts  are  closed,  the  input  is  0 volts.  When, 
the  contacts  are  open,  the  input  is  pulled  to  +14 
volts . ) 
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ADJUSTING  DEADBAND 

Use  the  input  deadband  adjustment  method  most  suitable 

for  your  application. 

o Method  1.  For  TTL  signals,  turn  the  deadband 

adjustment  screw  counterclockwise  until  it  stops. 
Then  turn  the  screw  clockwise  to  the  position 
narked  TTL  on  the  rear  panel. 

o Method  2.  When  counting  contact  closures,  the 

deadband  adjustment  is  not  important.  Instead,  the 
debouncer  must  be  used.  See  the  paragraphs  that 
follow  on  using  the  debouncer. 

o Method  3.  Temporarily  select  the  0 volt  fixed 

reference  for  the  channel  in  question.  Remove  any 
connections  to  the  input  terminal.  Connect  a 
voltmeter  to  one  of  the  return  terminals  and  to  the 
threshold  output  terminal  for  this  channel. 
Disregarding  the  polarity  of  the  threshold  voltage, 
turn  the  appropriate  deadband  adjustment  screw 
until  the  threshold  is  one-half  the  desired 
deadband  voltage.  Restore  the  reference  voltage  to 
its  original  setting. 

o Method  4.  This  method  can  be  used  when  the  input 
signal  has  a steady  frequency.  Set  the  function 
switch  for  the  channel  in  question  to  FREQ. 

Program  the  channel  to  the  frequency  function. 
Connect  the  signal  to  the  channel  input  terminals, 
as  for  normal  operation.  Turn  the  appropriate 
deadband  adjustment  screw  counterclockwise  until 
it  stops.  Monitor  the  channel  and  turn  the 
deadband  screw  clockwise  until  a stable  frequency 
reading  is  obtained.  Return  the  channel  to  the 
COUNT  function. 

To  ensure  accurate  measurements,  adjust  the  deadband 

for  each  channel  as  high  as  possible. 
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CHECKING  THRESHOLD  VOLTAGES 

The  combination  of  reference  voltage  and  deadband 
determines  the  high  and  low  threshold  voltages.  To 
check  the  threshold  levels,  use  the  following 
procedure: 

o Connect  a voltmeter  to  one  of  the  return  terminals 
and  to  the  threshold  output  terminal  for  the 
channel  in  question.  Connect  the  test  clock  output 
to  the  channel  input  terminal. 

o Turn  the  test  clock  switch  to  position  0 (+14  volt 
output) , and  read  the  low  threshold  on  the 
voltmeter. 

o Turn  the  test  clock  switch  to  position  1 (-15  volt 
output) , and  read  the  high  threshold  on  the 
voltmeter . 

Using  the  Debouncer 

Relays,  switches,  and  other  mechanical  devices 
frequently  exhibit  contact  bounce  when  their  contacts 
are  opened  or  closed.  In  an  event -counting 
application,  contact  bounce  can  cause  extra,  unwanted 
events  to  be  counted.  To  prevent  this,  each 
Counter/Totalizer  channel  supports  a debounce  feature. 
The  debouncer  eliminates  counting  errors  due  to 
mechanical  contact  bounce. 

Figure  5f-5  illustrates  debouncer  operation.  When  a 
debounced  input  is  selected,  the  input  signal  must 
remain  stable  longer  than  the  debounce  period  before  a 
new  input  level  will  be  recognized.  There  are  three 
debounce  periods  available:  4 ms,  20  ms,  and  80  ms. 

The  debounce  period  is  selected  by  turning  a switch. 
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Figure  5£~5.  Debouncer  deration 

To  set  up  the  debouncer,  use  the  following  steps : 

o Verify  that  the  Counter  /Totalizer  has  been 

configured  properly  for  counting  contact  closures* 
The  debounced/direct  input  switch  for  the  channel 
in  question  should  be  in  the  DEBOUNCED  INPUT 
position.  The  floating/pulled-up  resistor  network 
should  be  in  the  PULLED  UP  position*  The  reference 
voltage  switch  for  the  channel  should  be  set  to 
VARIABLE  REFERENCE,  with  the  reference  adjusted  to 
7 volts* 


o Using  a snail  screwdriver,  turn  the  debounce  period 
switch  to  position  0 (4  MSEC) . 

o Move  tiie  channel  function  switch  to  the  CCUNT 
position. 

o Connect  the  channel  input  terminal  to  one  contact. 
Connect  the  return  terminal  to  the  other  contact. 
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o Prog rani  the  channel  to  the  event -counting  function 
and  monitor  the  channel.  Open  and  close  the 
contact  and  notice  the  change  in  the  monitored 
channel  value.  Increase  the  debounce  period,  if 
necessary,  until  each  contact  closure  is  counted 
only  once. 

Connections 

The  terminal  assignments  for  the  Counter/Totalizer 
connector  are  listed  on  the  rear  panel.  The  maximum 
input  voltage  is  plus  or  minus  15  volts  dc  or  ac  peak. 

The  six  channels  on  a Counter/Totalizer  assembly  are 
isolated  from  the  data  logger  chassis  and  from  ground 
but  not  from  each  other.  The  return  lines  on  the  input 
connector  are  common.  All  return  lines  must  be 
connected  to  the  same  voltage. 

Out-of-Range  Conditions 

The  Counter/Totalizer  can  record  8,388,607  counts 
before  going  over  range.  If  more  counts  than  this  occur 
between  scans,  an  "OUT  PAUSE"  reading  will  be  returned. 

To  prevent  over  range  readings,  keep  the  scan  interval 
time  short.  At  its  maximum  counting  rate  of  400 
kilohertz,  a Counter/Totalizer  channel  must  be  scanned 
at  least  once  every  20  seconds  to  ensure  valid 
readings. 

To  accumulate  larger  count  values,  use  a pseudo  channel 
to  totalize  readings  from  a series  of  scans.  This 
method  is  described  in  the  Programming  paragraph  of 
this  subsection.  There  is  little  risk  of  overflowing  a 
pseudo  channel.  At  400  kilohertz,  a pseudo  channel 
will  overflow  after  700,000  years. 
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INTRCOUCTION 

Strain  is  the  measurement  of  the  deformity  of  an  object 
subjected  to  an  external  force.  This  type  of 
measurement  is  valid  up  to  the  elastic  limit  of  the 
object  being  stressed.  Strain  gages  are  widely  used  in 
such  measurements  as: 

o Weight:  load  cells  are  correnonly  used  to  weigh 
heavy  objects. 

o Pressure:  pressure  gages  are  actually  strain  gages 
mounted  on  a diaphragm  that  deforms  in  a 
predictable  manner  under  pressure. 

o Fluid  Level;  the  fluid  level  in  a tank  can  be 

measured  using  a strain  gage  mounted  on  a support 
leg  within  the  tank. 

This  subsection  of  the  System  Guide  explains  the 
concept  of  strain  and  its  measurement  by  the  2280 
Series  Data  Logger. 
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STRAIN  ME&SOREMEOT 
General 

The  force  deforming  a body  can  cause  an  increase  or  a 
decrease  in  a dimension  of  that  body.  Any  increase  is 
considered  positive  and  is  termed  tensile  strain.  A 
decrease  is  negative  and  is  called  compressive  strain. 
Strain  is  normally  expressed  as  the  ratio  of  the  change 
in  dimension  over  the  original  dimension  (the  ratio 
itself  is  a dimensionless  number.)  See  Figure  5g~l. 
Strain  is  defined  by  the  following  equation: 


T force 


€ ~ AL/L 


Figure  5g-l«  Strain 


Poisson's  Ratio 

When  a material  is  stressed , it  expands  along  the  axis 
of  the  applied  force  and  it  contracts  along  an.  axis  at 
a right  angle  to  the  applied  force.  The  negative  ratio 
of  axial  strain  to  perpendicular  strain  is  called  the 
Poisson  ratio.  The  Poisson  ratio  is  a constant  that  is 
a characteristic  of  the  material.  See  Figure  5g-2. 
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Figure  5g-2.  Poisson  Ratio 
Resistive  Strain  Gages 

The  resistive  strain  gage  is  the  most  common  variety* 

It  is  composed  of  a serpentine  of  metal  film  on  a thin 
piece  of  plastic.  This  arrangement  is  highly  sensitive 
to  strain  in  the  longitudinal  direction,  but  relatively 
insensitive  to  strain  in  the  perpendicular  direction. 
The  resistive  strain  gage,  when  bonded  to  the  material 
under  test,  changes  resistance  as  the  test  material 
undergoes  deformation. 
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Gage  Factor 

The  degree  of  change  (resistance  to  strain)  is 
expressed  as  the  sensitivity  of  the  gage  (or  "gage 
factor") . It  is  the  calibration  constant  for  the  strain 
gage.  The  gage  factor,  K,  varies  with  the  material  used 
in  the  gage,  the  temperature,  and  the  stress.  K is 
defined  as: 


K=(AR/R)  / (AL/L) 


Substituting  € for  al/l  , the  general  equation  for  a 
resistive  strain  gage  becomes: 

€ ~ AR/R  * (1/K) 

Typical  gage  factor  values  range  from  2.0  to  4.0. 

Micro  Strain 

Strain  is  typically  measured  with  a resolution  of  1.0E-6 
(one  micro  strain) . Remember  that  strain  is  expressed 
as  a ratio  of  the  change  in  length  divided  by  the 
original  length.  It  is  a dimensionless  measurement. 

If  a strain  gage  has  a resistance  of  120  ohms  and  a 
gage  factor  of  2,  one  micro  strain  amounts  to  0.2 
milliohms  change  in  resistance.  Resolving  0.2  mil li ohms 
out  of  120  ohms  requires  very  precise  instrumentation. 
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Measurement  Techniques 

Special  techniques  are  used  to  measure  the  incremental 
change  in  resistance  caused  by  strain. 

A Wheatstone  bridge  offers  one  method  of  measuring 
these  small  resistance  changes.  As  strain  occurs,  Vout 
changes  in  proportion  to  the  change  in  gage  resistance. 
The  relationship  of  this  resistance  change  to  Vin  is 
non-linear.  However,  within  the  range  of  interest,  a 
linear  equation  can  very  closely  approximate  accurate 
results. 


Where:  Vin  is  the  input  voltage  to  the  bridge 

Rg  is  the  resistance  of  strain  gage 
Rl,  R2,  R3  are  bridge  completion  resistor 
Vout  is  the  bridge  output  voltage 

Figure  5g-3.  Wheatstone  Bridge 
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A 1/4  bridge  configuration  exists  when  one  arm  of  the 
bridge  is  active  (Rg)  and  the  other  arms  are  either 
fixed  value  resistors  or  unstrained  gages.  Vout  is  a 
function  of  Vin,  Rl,  R2,  R3,  and  Rg  as  seen  in  the 
following  equation: 

Vout  = V,n  * (R3/(R3  + Rg)  - R2/(R1  + R2) ) 

When  R1/R2  = Rg/R3 , the  bridge  is  balanced  and  Vout 
becomes  zero.  Referring  back  to  the  gage  factor 
equation,  it  can  be  seen  that  the  quantity  to  be 
measured  is  the  fractional  change  in  gage  resistance 
from  unstrained  to  strained) . 

In  a manual  strain  measurement  system,  the  bridge 
circuitry  is  usually  modified  by  the  addition  of  a 
balancing  resistor.  Stresses  induced  in  the  strain  gage 
when  it  is  bonded  to  the  tested  material  are  nulled 
(balanced)  out  by  the  balancing  resistor  when  the  gage 
is  in  its  unstrained  condition.  While  this  method  is 
often  satisfactory  for  single-point  measurements,  the 
nunf>er  of  manual  adjustments  for  balanced  bridge 
methods  becomes  cumbersane  in  multichannel  systems. 

A two-measurement  system  solves  the  manual-adjustment 
problem.  The  first  (initial)  measurement  is  made  after 
the  strain  gage  has  been  mounted,  but  before  it  has 
been  sibjected  to  strain.  Subsequent  measurements  are 
then  subtracted,  from  'the  initial  measurement. 

Anatomy  of  a Measurement 

The  equation  for  Vout  can  be  rewritten  as  the  ratio 
Vout  to  Vin: 

Voul/V,n  = (R3/(R3  + Rg)  - R2/(R1  + R2) ) 
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This  equation  is  relevant  for  both  unstrained  and 
strained  gage  conditions.  With  the  unstrained  value  of 
gage  resistance  defined  as  Rg  and  the  change  due  to 
strain  defined  as  ar9  , the  strained  value  of  gage 
resistance  is  Rg  + ar9.  The  effective  value  of 
resistance  in  each  bridge  arm  is  the  sum  of  all 
resistances  in  that  arm.  Lead  wires,  printed  circuit 
board  traces,  and  interconnects  nay  all  contribute  to 
this  effective  resistance.  As  long  as  these  resistances 
remain  constant  between  the  strained  and  unstrained 
readings  (and  are  relatively  snail  compared  to  the  gage 
resistance) , the  me asu ratten t is  not  affected.  Later,  we 
will  introduce  a term  to  compensate  for  these 
resistances. 

The  difference  between  the  Vout/Vin  ratio  in  the 
unstrained  state  and  in  the  strained  state  requires  a 
new  term,  Vr. 


V,  = (Vout/Vin)  strained  (Vouf/Vin)  unstrained 

By  substituting  the  resistor  values  that  correspond  to 
the  two  Vout/Vin  terms  into  this  equation,  an  equation 
for  ARg/R9  can  be  derived. 


ARg/Rg  * -4V,/(1  + 2Vr) 

When  combined  with  the  equation  for  gage  factor  (K) , 
strain  can  be  defined  in  terms  of  Vr  and  K.  This 
equation  describes  the  ideal  behavior  of  a strain  gage 
over  a wide  range  of  conditions: 

€ = -4V,/K(1  +2V,) 
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This  equation  can  be  modified  as  follows  to  compensate 
for  conditions  where  there  are  significant  lead  wire 
and  termination  resistances. 

E = -4V,/K(1  + 2 V,)  * (1  + R|_/Rg) 

where:  Rl  = total  of  all  lead  resistances 

Rg  = gage  resistance 

In  practice,  factors  such  as  gage  hysteresis  and 
"creep"  limit  restrict  the  useful  range  of  most 
resistive  strain  gages.  In  such  cases,  the  Vr  term  in 
the  denominator  is  very  small  and  can  be  ignored.  The 
1/4  bridge  equation  can  thereby  be  simplified  to: 

£ = -4Vr/K  * (1  + R|_/Rg) 


REQUIRED  HARDWARE 

Applications  involving  strain  me  as  ur  orient  require  the 
following  option  assemblies: 


228GA-T64 


2280A-162 

2280A-176 


Transducer  Excitation  Module 
Transducer  Excitation  Connector 
High  Performance  A/D  Converter 
Thermocouple/DC  Volts  Scanner 
Voltage  Input  Connector 


These  assemblies  can  be  categorized  within  two  logical 
functions:  excitation  and  measurement. 
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Excitation 

The  Transducer  Excitation  Module  (2280A-164)  is  used  to 
energize  resistive  strain  gages  with  an  excitation 
voltage.  It  is  used  in  conjunction  with  the  Transducer 
Excitation  Connector  (2280A-174) . Together,  each 
164/174  set  provides  20  channels  of  output.  Each  group 
of  four  channels  must  be  configured  for  voltage  output 
by  correctly  positioning  the  respective  jumper  on  the 
Transducer  Excitation  Connector. 


Measurement 

The  High  Performance  A/D  Converter  (2280A-161)  provides 
high  accuracy  analog  to  digital  conversion  of  scanner 
input  voltages.  At  least  one  A/D  Converter  must  be 
installed  in  the  2280  Series  Data  Logger. 

The  Thermocouple/DC  Volts  Scanner  (Option  -162)  is  a 
plug-in,  20-channel  thermocouple  and  multi-voltage 
range  relay  scanner  contained  on  a single  pcb.  The 
scanner  operates  as  a self-calibrating  analog  data 
multiplexer,  linking  the  A/D  Converter  to  external 
measurement  points.  It  accepts  a variety  of  analog 
inputs,  depending  on  the  type  of  connector  in  use.  For 
strain  measurements , the  Voltage  Input  Connector  or 
Isothermal  Input  Connector  is  used. 

The  Voltage  Input  Connector  (176)  or  Isothermal  Input 
Connector  (175)  routes  a maximum  of  20  dc  voltage  input 
channels  to  the  Thermocouple/DC  Volts  Scanner.  This 
assembly  is  mounted  to  the  88-pin  card-edge  connector 
on  the  rear  of  the  scanner. 
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INSTALLATION 

Strain  measurements  are  performed  with  the  system 
connections  shown  in  the  following  wiring  diagrams.  A 
constant  voltage  power  supply  (the  Transducer 
Excitation  Module  furnishes  Vin.  The  Thermocouple/DC 
Volts  Scanner  is  used  to  measure  Vout.  The  voltage 
output  of  the  unbalanced  gage  is  measured  before  and 
after  the  strain  is  applied:  the  2280  Series  Data 
Logger  performs  the  required  calculations. 


Input 

Connector 


Transducer 

Excitation 

Connector 


Figure  5g--4.  Wiring:  Quarter  Bridge 
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Figure  5g-5*  Wiring:  Half  Bridge 
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1/2  * 


Figure  5g-€.  Wiring:  Full  Bridge 


5g/ Strain  Measurement 


INSXALLftTION  TEST 
Programming 

GENERAL 

Following  are  correction  factors,  resulting  strain 
equations,  and  the.  required  Programming  Form  entries 
for  various  bridge  configurations.  Each  example  is 
based  on  the  following  scan  group  programming: 


<K>  SCAN  GROUP  PROGRAM 


GROUP  # 

SCAN  GROUP  MENU  CHOICE  < 1-5  >?  | 

P.C.D,  or  Lr 

< 1 > 

SCAN  GROUP  LABEL. 

O-«0  rt-i«r—-nr| 

tMOlH*  ? YC5T 

<2> 

SCAN  GROUP  CHANNEL  LIST 

rO*M>7 : 

<>■*  WWw^<  9n*r  C* 

»»oa  or^  O CJ 

O'"*  swu:  C*  O C»  C*  C*  C*  Cf  C* 

<i> 

SCAN  TRIG 
MODE 

t»«*  <■*»“>• 

.!■  "'I 

<&> 

OTHER  SCAN 
GROUP  TRIGGER 

El 

i 

B—A 

* 

Is 

HI 

3- 

ZASIWALTZJir/O// 

c/o/ 

T 

HI 

1 

data  r/uiE('raAj 

r/co 

g/Y):0A-/3 

m 

ZZ 

m 

ZZ 

m 

JH  HH 

<l>CnOrt*>aCV-,  <1>  Conm«M  <£>  iMmamy 

<T>  Mrwvp!  H*i  uu  5S  «>  &•<**»*  f-M  MX  UU  3S  <*>  Ortc* 

*-•1 V ■ — M -A  .TT-TJ  ’-.J 
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In  the  1/4,  1/2,  and  full  bridge  examples  that  follow, 
terminology  is  defined  as: 

fje  measured  micro  strain 

V*eaa  measured  gage  voltage  (mV) 

Vimi  measured  gage  voltage  in  unstrained 

condition  (mV) 
u Poisson's  ratio 

vex  excitation  voltage  (defined  as  4 in 

examples) 

K gage  factor  (defined  as  2 in  examples) 

NOTE 

The  following  channel  programming  examples 
load  the  unstrained  reading  (Vinit)  to  a 
pseudo  channel  (Cl 01) , read  the  strained 
input  on  CIO,  and  then  perform  the  relevant 
strain  equation  on  pseudo  channel  Cl 00. 

QUARTER  BRIDGE 

The  quarter  bridge  configuration  can  be  used  where 
there  is  a single  active  strain  gage. 


Figure  5g-7.  Quarter  Bridge  Configuration 
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The  following  quarter  bridge  strain  measurement 
equation  can  be  used: 

<A>  CHANNEL  PROGRAM 


CHANNEL 

Jt/BLOCK 

CHANNEL 
FUNCTION 
A RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D.  OR  L. 

0-14** 

0* 

C#  C» 

€XAMl>i€<jr/CVTj 

< 1 > 

ALARM 

LIST* 

<2  > 
CHANNEL 
UNITS 

<M  »v 

n*u*it:o«o  r 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 
0>n  etstactmn 

CX  CXAMf\IL  Cl  »C*  * 1*  * SJ  8 

<4> 

CHANNEL  LABEL 

(MS 

EXAAATtt  fXXAUSY  tTM» 

< 5 > 
LOGGING 
FORMAT 

■■■I 

■MK 

m mm 

mhm 

MHM 

mtmmm 

M 

mam 

aammam 

m m 

MMM 

waw*m 

p 

u 

m m 

H Hi 

mhm 

■MM 

WJl'IMk 

P 

m S' 

■1 

■■ 

S ■ 

■ 

CHANNEL  FUNCTION  WENU 

USER  0EFINE0 
JTT0  CONTANT3 

MT-TH-nn-M  | 

■--^n m | 

MCIIuImM 

<r>  wtwoo  chanhil 
<D>  vocts*:u**i?*t 
<<>  MCCC  VOC 

<*>*  ?N#S* 
<i>3  (**3> 

<»>  a f**$} 

**>  UUR  o«n*eo  «T0 
SCAi^ta  lO*Aa*G£ 
<r>  3*9  *T0  SCANNtfl  rCM*- 

*w«  *«•**  (1*14  OW»! 

<|>  at*tvt  i**JT 

1»  A«*vC  (1.14  CA-«I 

H 

H 

m 

g 

H 

o>*-« 

<3>4«}ODMVOC 

<C>  *-*€  vS 

<t>  USt»  Oe»»KCD  fflTO 

<o>  Mtuoa  outmjt 

M 

Ml 

M 

<*>  JSflOVAC 

<v>  r to«*} 

«tO 

<*>  •CD'*»<A*Y  **#Ut 

M 

M 

<•  A>  A/O  CAttd*AT»ON 

<T>5*5  OC  vOtTS  SCW-lM 

>VI  \0**uX  • j *3e-U 

< S » M J CO  O^M$  OC  VOt  r* 

M 

Ml 

<1>  VfOAL 

SCw«f» 

0>  J 1*651 

SCa*"€* 

lC>  C©vmt**/T0TMUf» 

m 

M 

wm 

M 

gHpHM 

y* 

lj 

I.T  *W®C 

M 

VO  «**Gf 

m *•»«»  i i-i4 

M 

m 

_ 

HALF  BRIDGE 

The  half  bridge  arrangement  involves  two  active  strain 
gages.  Two  configurations  (examples  1 and  2)  are 
possible. 
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Example  1:  Two  active  strain  gages,  both  with  equal  and 
opposite  strains. 
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Figure  5g-S.  Half  Bridge  Configuration;  Example  1 


With  u = o , the  following  half  bridge  strain  equation  can 
be  used: 

fJE  = -1  E3  * 2 * (Vmeas*Vinit)/K  * Vex 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

#/8L0CK 

CHANNEL 
FUNCTION 
4 RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D,  OR  L. 

Q-I4ff 

* 

Ci.Ci 

<M»  •**»  M.| 

£AoM*v8  (JtAly.tj 

<1  > 
ALARM 
LIST# 

<z> 

CHANNEL 

UNITS 

M ffn*. 

uuml  Dfo  r 

< 3 > 

CHANNEL  EXPRESSION  of  PROCEDURE 

0-J1*  r*cW* 

w ••  c*  *AAA*n.£  c«  -a  ' II*  uo 

<4  > 

CHANNEL  LABEL 

dvmewi 

HXAAAPVL  tXKAt«T  TtMV 

< 5 > 
LOGGING 
FORMAT 

■■■■KO 

■■IssliKg 

war* i 

■mbs m- 

MS  HR 

■Hi 

MMHH 

HBHH 

. c/Qte^A+3*-  (c/o-r/&VA 

■MHI 

wmnm 

-JL 

d/0/  ' /V<£> 

/ ,/yJ  /&//■ 

'J 

CMANN&.  FUNCTION  MENU 


USER  DEFINED 
RTD  CONTANTS 

B 

□ 

B 

B 

HI 

Hf 

HI 

IJ 

n 

m\ 

Hi 



LOCCING 

FQBAUT 

MtWU 


V.F:-  ►KUDO  CHAW**t 
<D>  VOCT1XJUAR**? 
<1>  WCOO  VOC 
<?>  ICO»  VOC 
<3->  S12O5MV0C 

<*>  U ooo  UVOC 
<3> 

3 VAC 
»WV< 

* c*u»«*t>cx 


<*>  * |HM) 

<3>  S f*0S} 

^6>  6 IHS5) 

<*>  N (N8S) 

<c->  w*v»e  vsw-»*t 


<•>  US€"  £>£*1**0  BTO 


I (1*1. 


Gt  « 


soc 


<»>  UK*  06**»CD*ro 
SCa*w£«  Ml  «AA*GE 
U»*»  &•■»*■«  «f  D mwit 
in  bo  i«***w«  - 'to  p» 

AL*«A  «*~mM  - 3 W-3l 
>0  OtllA  iimm  - < 

- 3Q»MC.t1} 

ocv  ccmwtfBrTotAunr* 

<1  - COUNTS 
<2>  MCCXrtNCf 
STATU*  0%/TW/T 


* l««n| 


<1>  STATUS  IM*UT 
1*1  Z^o  »••*>«  (l*M  O*. 

JM4  Hcxv^O  «*■»#*  n-j 

<0  ?.  A^Atoa  otrmrr 
<*>  SC&/»«ma*t  nrvt 
■CI--  »«**tAWC« 

3 O'MS  OC  VOC?* 
SUAA""“ * 

<J> 


J044  0 Ohms  ATD 


a>  WU! 
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Example  2:  Two  active  strain  gages,  one  aligned  with 
maximum  principal  strain,  one  aligned  with 
Poisson  strain. 


Figure  5g-9.  Half  Bridge  Configurations  Example  2 

With  u^-Q,  the  following  half  bridge  strain  equation 
can  be  used: 

flC  = -1E3  * 4 * (Vmeas-Vinii)/K  * Ve*  * (1  + U) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

#/BLOCK 

CHANNEL 
FUNCTION 
* RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D.  OR  L, 

Ct  Ca 

(JT/CI  TJ 

<1  > 
ALARM 
LIST* 

out* 

< 2 > 
CHANNEL 
UNITS 

M £»•> 

D€G  * 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 
0-n  OWICM1 

to  proyrimi^o  Ctxmm*  M C*  C*  - Ci  * 1 » * Mo 

<4> 

CHANNEL  LABEL 

ft- IS  <#>a«*c*on 
£*AAJFL{  CXHAUSt  TtWP 

< 5 > 
LOGGING 
FORMAT 

■h 

wsrjm 

hhhh 

HHH 

HB 

HHH 

HHHHHHHHHHH 

hhi 

mnzrsm 



wmsm 

■Hi 

■HHH 

HHH 

H H 

warwm 

-J± 

■hi 

HHi 

HHH 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RTD  CONTAWTS 

v»  ***UDO  C*A*N*i, 

<o>  vocf*/cu«atMT 

<!>*-  COD  VOC 

<R>  A JNOSj 
<S>  S JN«Si 

<.b>  a 

<«>US£H  O€MH€O«T0 
SCAKHt  A LO  AANG? 
<T>  3*S  «T0  5CAKKCA  TtMJS 

Jtmi  ««u»0  H*im»  (1-14  «Sw») 
<*>mYU*  IWT 

>•*  2#*o  j i*ia  a *m 

ea 

B 

H 

<1>  Au*i 
<3>  AnW 

OV  M2  CXI  MvOC 

<C%  W-y*E  VSW‘»U 

<4>  US£B  D£*  kKfiD  ATO 

<0>  AMAAOO  OUTFHJT 

<I>  7iC0  VAC 

<*'-  T (OK) 

Kj+a  £>g*»wj  RTf>  coosix'O 

d - 

H 

•d>  AjMnrt 

- n>  aaj  CA*.t»*Attoa< 

0>  MS  DC  VCXTS  SCAHWW 

a**  *»<•-*  11  3 «e-3> 

SCAKK«« 

Hi 

to  WtfVwt 

C2>M»ECiAt 

SCAMNfB 

- xomt-u) 

SCAKHtA 

Hi 

H 

<*>  (MUM 

<j>  J IwftS) 

ZCAMHfLf* 

<.C>  COU*TT M/TQT AAUfA 

<1  - counts 

SCAN*?* 

<4>f>*0O*mO  ATO 
SCAW4£A 

Hi 

<*>  wwaufi 

7 (MRS) 

Hi 

l«  2**0  fl-U  c*tr<| 

H 
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FULL  BRIDGE 

The  full  bridge  configuration  allows  for  four  active 
strain  gages. 


Example  1:  Four  active  strain  gages  with  pairs  subjected  to 
equal  and  opposite  strains. 


With  u ~ o,  the  following  full  bridge  strain  equation  can 
be  used: 

fJ€  = -1E3  * (Vrr’.eas'Vinit)/  K * Vex 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

#/BLOCK 

CHANNEL 
FUNCTION 
4 RANGE 

< A-2  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D.  OR  l. 

0-14** 

Ci  o 

£*A*J**v£  ( JT/Cl  Tj 

< 1 > 
ALARM 
LIST* 
»»■ 

< 2 > 
CHANNEL 
UNITS 

M a.i 

i**iin.£  o<of 

<3  > 

CHANNEL  EXPRESSION  or  PROCEOURE 

ATJ  CRMCWl 

10  M:  Ci  C*  - c«  1 1 * « 33  0 

<4> 

CHANNEL  LABEL 

O-ll  OU/MUH 
£KA*4ftVt  fKMAUST  TEMP 

< 5 > 
LOGGING 
FORMAT 

wm.  m 

-ZZZTlZZTr 

wmmm 

mmm 

■1  . " 

" ^ / "lLJ 

iKafeH.- 

■Ka— 

BWfcH 

m ttJitMcrjMMTMi m 

WZmTMTK \ 

HI 

Bi^BBB 

HH 

WJZfM* 

A' 

ggggjjg 

s^ys 



CHANNEL  FUNCTION  MENU 


USER  DEFINED 
RTt>  CONTACTS 

E 

B 

■ 

■ 

H 

H 

H 

'Hi 

H 

H 

BH 

H 

H 

HB 

Z3 

Hi 



_! 

J. 

<}>  B CCtX)  VOC 
<i>  512  CO  WVDC 
n* w 0JO  MVOC 

<-•>  750  0 VAC 

M COOMVOTD 

A*  A/D  CAUBft  ATfOi 

< i>  CAUBftATtO* 
<?>  $*£0X1. 

-T>  TMfUMOCOUnJ 
0>  J IWBS1 
« - A (MBS) 

<T>  I (KBS) 

<*  v t (P^as, 


eft  > ft  |NU| 

<S>  S 
<*=■  9 

<N>*4  IN«S) 

«C'W'W6  vs  w-2*«e 

*■«>  J!0«*) 

<v  - ? {OHj 

«>«T0 

*;  1 V JfcS  DC  VCX  TS  SCA^Ntft 
■*  CU  DC  VOLTS 


- US  ftTO  SCAMNtfl  V£U»» 


<I>  VSTft  ftTO 

SO****  LO  ftA»*Gf 
<r>  3*5  ftTO  SCANH6R  T£M* 
G*  4740  C 

<*>UStft  0€*#*60  "TO 
SCA**£fl  m(  XAHG£ 
CM"#*  ftTD  C4VMUna 
>«l  ftQ  km4*m«  « »0001 
Jwo  ALft^A  fOOAfco*  « J *0€- Jj 
>«J  0€LrA  IWlBMT  *■  J «*4) 

C-  !<*<*>?  - XHU-U) 

<C>  ^o^o^OTMjja* 

<»  - cckxts 
<?>  ?ft£Ou«*CY 
<*>  statu*  ourm/r 

»*  2**«  feMKtt  M.|e  tfwvt 


<i>  statu*  t*nrr 

1*1  2~0«O*-«  (1.1#  dM) 

7»*j  NCAWO  >W  (1-14  e*w» 
<o  > axaloo  oum/T 
<*>  »Ct>flMMAftY  INPUT 
<2  * ft«ISTM*C* 

< 1 » St?  QO  <>+*&  DC  VOcTS 
<J> 


<4>  746  CO  Ohms  ftTO 
SCMNfO 

<oWfir0 

<J>  H 003  KOHU3  ftTO 


<7>  «««• 
<2>  « .i»W'n 
<4>  *tuw 

<7>  lYftAftft 
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5g/ Strain  Measurement 


Example  2:  Four  active  gages,  two  aligned  with  maximum 
principal  strain,  two  aligned  with  Poisson 
strain. 


Figure  5g-ll.  Full  Bridge  Configuration:  Exan^le  2 

With  u 5*0,  the  following  full  bridge  strain  equation 
can  be  used: 

fJE  = -1E3  * 2 * ( Vmeas-Vjr.it} /K  * Vex  * (1  + u) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 

CHANNEL 
FUNCTION 
* RANGE 
<A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D.  OR  L 
C#.Ct 

imv  owo*) 

£XAMPV«,(JtiCiTj 

<1  > 
ALARM 
LIST* 

frHSI 

<2> 

CHANNEL 

UNITS 

M ovi 

(SAMPLE  MCI 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 

0-T9  eAvKxn 

w PK*«I  M C*  £*A*-**V»  C*  " O ' 1 « « » 0 

<4  > 

CHANNEL  LABEL 

0-t*  cnmtun 

ITKAUST  TIM* 

< 5 > 
LOGGING 
FORMAT 

■*•*•**  WDM. 

rjp 

Hi1' ’HI 

HI  Hi 

5 

-Can 

HHH 

HHH 

■M 



wwmm 

~P~ 

~775r^~77r> 

■HMi 

M'  ■ 5 

HHHHH 

Hi  Hi 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RID  CONTANTS 

BBECmSH 

S^dirT^H  i 

wudo  chamrcl 
<0  > voa*/cut«f*T 

<J>  61000  voc 
<»>«  oooovoc 

<*>  « 

<S>  s <N8S} 

<*>  US£*  OCrtNCO  BTC 
sc*>**eft  to  banoc 
<r>  3*s  #?D  iCA*#RCR  TIM* 

R.VIW  »M  l*  (!-*4  Mft| 
<l>  «T*TU3  INfVT 

*•*  Zmr o Am>*  (J-14  0km) 

a 

B 

H 

<1>  AaMO 

N.4  > 6a  CCO  MvOC 

<C'-  VK.sftf  « W.JStfte 

<8>  03  £«  D€*V«£0  *TO 
SCaa^Cr  nt 

<0  > *RAt<Xa  Ot/TRUT 

<«> 

<V’^  ? (DW| 

UW  OMM**  *TQ  a«HLV« 

a-  wwtaxci 

m 

m 

<3>  A**m 

A>  A/D  CAU***TK>* 

«: ! > i«5  DC  VOcYS  SCWlNtfl 

*■*>  *»•<•**  - J K*-3) 

SCANNfA 

m 

<4>  mt 

<I>  S^Oaa 

4*f1  O*  i *******  » tlj 

SCAMRfft 

o>  00  0*<3  *ro 

<*>  o OHka  *ro 

SCANNIR 

<4>  u (XX)  *OMUS  RTC 

Hi 

<S>  *•*>«. Mn 

<J>  J 1KBS) 

O * COUNTS 

HH 

<0 

A.-7V  T f*BS} 

LT  *waoc 

-.»•>  it  a Tvs  Cfi/rrvj  r 

m 
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— 

Hi 

m 
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Section  5h 
Digital  Inputs 


imraxxTiON 

The  Digital  Input  function  is  a logic  input  for  reading 
BCD  (binary  coded  decirral)  or  straight  binary  output 
data  from  sensors  and  instruments. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  in  obtaining 
digital  or  status  inputs.  The  User  Guide  provides 
overall  programming  and  operating  instructions. 

Detailed  information  about  the  physical  installation  of 
the  2280  mainframe  and  related  options  is  provided  in 
the  following  sections  of  this  manual: 

o Installation  ~ Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

GENERAL 

Digital  inputs  can  be  provided  by  simple  system 
instruments  and  by  such  things  as  position  sensors  and 
event  counters. 
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REQUIRED  HARDWARE 

Applications  involving  digital  or  status  inputs  require 
the  following  option  assemblies: 

2280A-168  Digital  I/O  Assembly 

2280A-179  Digital/ Status  Input  Connector 

The  Digital  I/O  Assembly  allows  the  2280  Series  Data 
Logger  to  exchange  information  with  a digital 
peripheral  device.  Four  types  of  data  exchange  are 
possible:  Alarm  or  Status  Output;  Status  Input;  BCD 
Input;  and  Binary  Input. 

The  Digital/ Status  Input  Connector  can  be  used  for  the 
mutually  exclusive  functions  providing  BCD  digital 
input,  binary  digital  input,  or  status  input 
information  to  the  2280  Series  Data  Logger.  This 
connector  functions  as  a plug-in  appendage  to  the 
Digital  I/O  Assembly,  providing  up  to  20  input  lines. 

It  can  be  configured  for  one  of  three  handshake 
methods . 

IMSTALLATIC® 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in.  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (168  or  169)  . 

These  instructions  can  be  consulted  as  required. 

Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number). 

NDTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 
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The  Digital/ Status  Input  Connector  nates  with  the 
Digital  I/O  Assembly.  Three  different  handshake 
sequences  are  available  to  ensure  that  the  digital 
input  is  properly  transferred  from  the  sensor  or 
instrument  to  the  2280.  Note  that  a data  input  , 
handshake  process  is  used  for  BCD  or  BINARY  input 
configurations  only. 

Selection  of  the  proper  handshake  routine  is  explained 
in  Section  4 of  this  manual  (option  179) . 

Handshake  informat ion , along  with  Digital/ Status  Input 
Connector  data  format  and  signal  flow  information,  are 
included  at  the  end  of  this  subsection. 

PROGRAMMING 

General 

Programming  for  digital  measurements  involves  specifying 
the  channel  and  function  and  defining  the  zero  and 
non* zero  display  indication. 

Example 


As  an  example,  the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  ten  digital  input 
channels . 


Press : 


Displays 


A ENTER 
C40  ENTER 


ENTER 
EXIT  ... 


MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 
...<P,C,D,L>?  P 
A:  CHANNEL  FUNCTION  <A-Z>? 

A<B>  BCD/BINARY  INPUT 

AB;  CHANNEL  MENU  CHOICE  <l-5>? 

(return  to  main  menu) 
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MONITORING 

Generally,  making  a digital  input  reading  involves 
little  more  than,  monitoring  the  programmed  channel.  The 
User  Guide  fully  describes  the  various  monitoring 
methods  available. 

MONITOR  any  of  these  channels  with  the  following 


Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
MONITOR  CHANNEL  = 

MONITOR  CHANNEL  = 

C40  (reading) 


procedure: 

Press: 


MONITOR 

40 

ENTER 


5h-4 


5 h/ Status  Inputs 


Symbol 

Name 

Signal  Direction 

IL3 

Invert  L0AD3 

Input 

13 

L0AD3 

Input 

IBUSY 

Invert  BUSY 

Output 

BUSY 

BUSY 

Output 

S/C 

Single/Continuous  Control 

Input 

IA1 

Invert  Acknowledge  1 

Output 

IA2 

Invert  Acknowledge  2 

Output 

A2 

Acknowledge  2 

Output 

IL2 

Invert  L0AD2 

Input 

L2 

L0AD2 

Input 

A1 

Acknowledge  1 

Output 

I LI 

Invert  L0AD1 

Input 

LI 

L0AD1 

Input 

Handshake  I’eminal  Abbreviations 
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BINARY-CODED  DECIMAL  (BCD) 


DIGIT  9 . DIGIT  5 DIGIT  2 


22  2J  ,-20  19  18  V 16  . 15  JR  IT  12  11  10  9 


CONFIGURATION  ROST 

BITS-  SIGNIFICANT 

DIGIT 


* 

1 

1 

* 

22  21  , 20  19  IS  17  16  15  19  IT  12 


HOST 

SIGNIFICANT 


CONFIGURATION 
BITS  * 


0,  ♦ ■ LOU 

>,  - - HIGH  <0R  OPEN) 
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DIGIT  0 


5 b/ Status  Inputs 


DIGITAL  INPUT  HANDSHAKE  SIGNALS  SHOWING  NORMAL 
(NON-INVERTED)  SIGNAL  POLARITY 


METHOD  1 


Digital  Input  Handshake  Signals  Shewing  Normal 
(Non-Inverted)  Signal  Polarity 
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Status  Inputs 


mmoDJcnm 

The  Status  Input  function  is  a logic  input  for  reading 
status  (on/off)  conditions  from  sensors,  switches,  and 
instruments. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  in  obtaining 
digital  or  status  inputs.  The  User  Guide  provides 
overall  programming  and  operating  instructions. 
Detailed  information  about  the  physical  installation  of 
the  2280  nainframe  and  related  options  is  provided  in 
the  following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

GENERAL 

Status  inputs  are  used  to  sample  the  state  of  one-bit 
inputs.  They  are  used  to  determine  if  something  is  on 
or  off,  open  or  closed,  enabled  or  disabled. 
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required  hardware 

Applications  involving  digital  or  status  inputs  require 
the  following  option  assemblies: 

22S0A-168  Digital  I/O  Assembly 

, 2280A-17.9  Digital/ Status  Input  Connector 

The  Digital  I/O  Assembly  allows  the  2280  Series  Data 
Logger  to  exchange  information  with  a digital 
peripheral  device.  Four  types  of  data  exchange  are 
possible:  Alarm  or  Status  Output,  Status  Input,  BCD 
Input,  and  Binary  Input. 

The  Digital/ Status  Input  Connector  can  be  used  for  the 
mutually  exclusive  functions'  providing  bed  digital 
input,  binary  digital  input,  or  status  input 
information  to  the  2280  Series  Data  Logger.  This 
connector  functions  as  a plug -on  appendage  to  the 
Digital.  I/O  Assembly,  providing  up  to  20  input 
channels.  It  can  be  configured  for  one  of  three 
handshake  methods  and  for  bed  or  binary  inputs. 

INSEALLATION 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  .Reference  each 
option  assembly  by  its  three-digit  option  number.  These 
instructions  can  be  consulted  as  required.  The 
descriptions  in  this  subsection  assume  that  the 
required  option  assemblies  have  successfully  completed 
an  installation  test. 

Handshake  information,  along  with  Digital/ Status  Input 
Connector  data  formal  and  signal  flew  information,  are 
included  at  the  end  of  this  subsection. 
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Installation  testing  involves  a programed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number) . 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 

HKX3RAMHENG 

General 

Programing  for  status  measur orient s involves  specifying 
the  channel  and  function  and  defining  the  zero  and 
non-zero  display  indication. 

Example 

As  an  example,  the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  ten  status  input 
channels. 

Press:  Display: 

MAIN  MENU  CHOICE'  <M  FOR  *CNU>?  A 

A ENTER  CHANNEL  NUMBER  (OR  BLOCK) 

C40..49  ENTER  . . . <P,C,D,L>?  P 

ENTER 

I A<I>  STATUS  INPUT 

ENTER  ZERO  RESULT  <14  CHRS  MAX>  = ZERO 

ENTER  NCN-ZERO  RESULT  <14  CHRS  MAX>  = CNE 

ENTER  AI:  CHANNEL  MENU  CHOICE  <l-5>? 

EXIT  ...  (return  to  min  menu) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

K/BLOCK 

CHANNEL 
FUNCTION 
& RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >7 

P.C.D.  OR  L 
C *.&* 

1ft**  am  ft***) 

«XA*4#ti</T/C>TJ 

<»  > 
ALARM 
LIST# 

<2> 

CHANNEL 

UNITS 

040V* 

tXMPyt  oto  r 

<3> 

CHANNEL  EXPRESSION  ot  PROCEDURE 

' «.»  chansun 

x«4'  u bumm  cx  tumu  ex  » a • it  « a s 

< 4 > 

CHANNEL  LABEL 

*»»  Mwm 
11AMIM  (XMAUSTnW 

<s> 

LOGGING 

FORMAT 

i0»  »*"i 

M M 

■^MHH 

■MM 

■■m 

BOTH 

ZV/MZ* 

H^MI 

^■i 

iHHHI 

■Hi 

^■■1 

■■■ 

HHHI^HH 

BHHHi 

■BI^^M 

MBNRM 

■■■■ 

1 

■ 

MMMM 

■MM 

■Hi 

MMMHMMHHMMMMMMI 

MMMMMI 

M 

mum  m 

■BMI 

BMBMM 

■hmmhmbmmmmmmbm 

BBMMBBMM 

■BBHH 

m m 

mmm i 

■■■■1 

■HIHHHHHHIH 

■■Hi  ■§ 

BMBMB 

mmmm 

■■hi 

BMMBM 

■■■■BBBMMMMBBMMMM 

I^BMIil^^^B 



MMB 

■H 

■MBMHM 

■■■Ml 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RTD  CONTACTS 

Huvulifl 

mCllSmt 

•if  > fteuoo  Chap* mill 
<0^  VOSTJASV*R**T 

oco  voc 

<n>n  <n«» 
<s>S(Ha»j 
<S>*  fNflS) 

<•>  US«W0€»INED  *T0 
SCANNER  to  RANGE 

<r>  nro  scammer  teu* 

awd  »WVf«KO  R**M«  CRftF*) 

<t>  status  wn/T 
1M  2lMO  R**A*  n-»<  Ow»| 

B 

B 

H 

<X»  3U  00  MVOC 

<C>  W-SflE  YS  W-a M£ 

<»>  DE*INE0RTD 

<0>  analog  oi/mrr 

m 

mi 

M 

<3>  AS*** 

<a>  mou« 
<«>  ?5O0  V*c 

<V>  T <CKM) 

Utt4*  Ofttnae  RTD 

<*>  SCO'S  IK  ARY  INft/t 

i 

■M 

■-  A>  AA3  CM.I»«ATK>H 

<>>  DC  VOCTS^SCAMNW 

?*H)  AtfHA  * 3 «C-J} 

Str  oo  0*MS  DC  votts 
SCANNER 

M 

M 

<4>  IWAVi 

<*»  SR£CiAL 

SCANNER 

SCANNER 

MB 

Mi 

<5>  mm 

<j>  j (nasi 

SCAMMER 

<*>  fl?0  SCAWMCR  t*Mf 

LT  «*«C 

<tC>  COWNttH/TOTAUZl* 

SCANNER 

«>  n*|  Cl  0*45  RY0 
SCAMMER 

.... 

<S>  RFWAA 

<2>  EREOtXMO 

MM 

Mil 

M 

<r>emasi 

to  RANG* 

Jffl  r*FO  ft*  M Cf»P*| 

SCANNER 

s 

_ 

l: 

L. 

KMYJXMim 


Monitor  any  of  these  channels  with  the 
procedure : 


foil  wing 


Press: 


Display: 


MONITOR 

40 

ENTER 


MAIN  MENU  CHOICE  <M  EOR  J-ENU>?  A 
MONITOR  CHANNEL  = 

MONITOR  CHANNEL  = 40 
C40  (zero  or  one) 
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Section  51 
Status  Outputs 


INTRODUCTION 

The  Status  Output  control  function  is  a single-bit 
logic  state  output. 

This  section  explains  use  of  the  2280  Series  Data 
Logger  and  associated  option  assemblies  for  making 
status  outputs.  The  User  Guide  provides  overall 
programming  and  operating  instructions.  Detailed 
information  about  the  physical  installation  of  the  2280 
mainframe  and  related  options  is  provided  in  the 
following  sections  of  this  manual: 

o Installation  - Mainframe:  Section  3 

o Installation  - Option  Assemblies:  Section  4 

STATUS  OUTPUT  CONTROL  - GENERAL 

Status  outputs  are  used  for  such  activities  as  opening 
and  closing  relays , turning  indicator  lights  on  and 
off,  or  opening  and  closing  valves.  Status  outputs  can 
also  be  wired  to  provide  logic  inputs  to  other  devices. 
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REQUIRED  HARDWARE 

Applications  involving  status  outputs  require  the 
following  option  assemblies: 

2280A-168  Digital  I/O  Assembly 

2280A-169  Status  Output  Connector 

The  Digital  Input/Output  Assembly  allows  the  2280 
Series  Data  Logger  to  exchange  information  with  a 
digital  peripheral  device.  Four  types  of  data  exchange 
are  possible:  Alarm  or  Status  Output;  Status  Input;  BCD 
Input;  and  Binary  Input. 

The  Status  Output  Connector  can  send  20  single-bit 
output  signals  from  the  Digital  I/O  board  to  external 
control  points  or  terminals.  Each  output  is 
individually  selectable  and  can  be  used  either  to  drive 
lamps  and  relays  or  change  logic  levels.  The  Status 
Output  Connector  is  used  in  conjunction  with  the 
Digital  I/O  Assembly  C2280A--168) . 
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INSTALLATION 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference  each 
option  assembly  by  its  option  number  (168  or  169)  . 

These  instructions  can  be  consulted  as  required.  The 
descriptions  in  this  subsection  assume  that  the 
required  option  assemblies  have  successfully  completed 
an  installation  test. 

The  Status  Output  Connector  nates  with  the  Digital  I/O 
Assembly . 

Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in.  Section  4 for 
each  option  assembly  (referenced  by  option  number). 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 
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PROGRAMMIN3 

General 

Programming  for  status  outputs  involves  specifying  the 
channel,  function,  and  output  value.  Any  non-zero  value 
is  interpreted  as  ”1". 

Example 

As  an  example,  use  the  following  steps  to  complete  the 


Channel  Program  for 

ten  status  output  channels. 

Press: 

Display: 

A ENTER 

MAIN  MENU  CHOICE  <M  FOR  M£NU>?  A 
CHANNEL  NUMBER  (OR  BLOCK) 

C40  . .49  ENTER 

...<P,C,D,L>?'  P 

ENTER 

A:  CHANNEL  FUNCTION  <A-Z>? 

S 

A<S>  STATUS  OUTPUT 

INTER 

ZERO  RESULT  <14  GHRS  MAX>  » ZERO 

ENTER 

NON- ZERO  RESULT  <14  CHRS  M\X>  = CNE 

ENTER 

AS:  CHANNEL  MENU . CHOICE  <l-5>? 

3 

AS<3>  CHANNEL  PROCEDURE 

ENTER 

CP: 

CX=1  ENTER 

CP: 

ENTER. 

AS:  CHANNEL  ?€MJ . CHOICE  <1™5>? 

EXIT  ... 

(return  to  MAIN  f-ENU  CHOICE) 

K 

<K>  PROGRAM  A SCAN  GROUP 

ENTER 

SCAN  GROUP  NUMBER  = 0 

ENTER 

<P,C,D,L>?  P 

ENTER. 

K:  SCAN  GROUP  MENU  CHOICE  <l-5>? 

2 

K<2>  SCAN  GROUP  CHANNEL  LIST 

ENTER 

CL: 

C40..49 

a:  C40..49 

.ENTER 

a: 

ENTER 
EXIT  ... 

(return  to  Main  Menu) 

EXIT 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

I/8LOCK 

CHANNEL 
FUNCTION 
A RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

jjj 

tJ 

< 1 > 
ALARM 
LIST* 

*— 

< 3 > 

CHANNEL  EXPRESSION  Of  PROCEDURE 

— — — ■ C> 

<4> 

CHANNEL  LABEL 

*»****.€:  IIXAUST 

< 5 > 
LOGGING 
FORMAT 

K^m^mM 

Hi  ■ 

MNMI 

I^HI 

mmmmmmi 

HHHH1 

I 

G 

mi 

hhhh 

■hh 

7 

wmmmm 

HHBHi 

■1 

MH  ■■ 

MHMM 

■■Hi 

■HK 

■■■ 

■1  HHHH 

HHHH 

■■■ 

■HHI 

■■■■ | 

■■■■MM 

■Ml 

CHANNEL  FUNCTION  UtNU 

UUA  D«FIN«D 

rro  contants 

■EEGEB3SM 

■EOSi 

<*>  *MM0O  CXAAMHJ, 
<C»>  ¥<XTJLOJ****T 

<i>w«n*oC 

<*>  * IRHAil 
<*>  S f»HK| 
<»>  • JAHMl 

<*>  v»o»  ex » «Mia  * ra 

1CAXP.<*  iO 

<r>  *ro 

tmm  «>4iV--«  * « <t-*4  xnp<.| 

<l>  «T*rt>8  PANVT^ 

B 

B 

a 

B 

<T>  <*—• 
<D 

<3>  MI  cn  woe 

<e>  »•*««« 

<t>  0**"a*<0  »*T0 

<d>  ARAiOq  0«JTrt/T 

_J 

tm 

<*»  naa  »*< 

<V‘-  T «0*n 

u»  <*■>■  — *ro  

<*>  cCn/PPRAPT  p>pvT 

M 

■i 

mm 

a-»  cw.MM**riow 

M>1«0CWXTJSCW-W 

N«M  - !«*'» 

<»>  *UflOO^A»  *Xtl 
JCAA^X 

<4>  »MI*R 

<i>  s>*o< 

•*<C4 

iO>— 

Hi 

Hi 

ctKP»ri(«i^aT*i-«jo» 

<*>  gvaO«M*  »TO 

m 

mm 

-?r>  t i«i 

tt  «««c 

<*-  HtQLKNO 

mm 

— 

<«■*«  IMC41 

LO*AA-C4 

'p  ft- 14  «W«4 

. 

i 

JJ  ' 

<K>  SCAN  GROUP  PROGRAM 


GROUP  » 

SCAN  GROUP  MENU  CHOICE  < 1-5  >?  | 

P.C.O,  Of  U 

M 

< ! > 

SCAN  GROUP  LABEL 

mw»u  **&*+  7 nai 

<2  > 

SCAN  CfiOUP  CHANNEL  LIST 

*Xm4A?. 

Opr  Oh****  mmr  Cf 
Op— « KM  «*r  0».  C* 

On—  »*■,!  OOCi  OOClCi  C- 

< 3 > 

SCAN  TRIG 
MOOE 

M-«— — 

* " 1 ■ >im  l 

ISiiHii 

< s > 

OTHER  SCAN 
GROUP  TRIGGER 

S 

i 

a 

I 

i 

hhhh 

■■■■Hi 

■HHHH 

■1 

M 

■KSSHB 

wmmmmmmmmHM 



■ 

■l 

■i 

^■Hl 

■■MMMMBM 

wmmmm 

Mi 

wmmmm 

■K 

r~— 

■MMH 

;■■■■■■■■■ 

^■H^H 

HHHH 

MMMMMMMHB 

■1 

Hi 

K 

11  ]ii l 1 .""'"V  -PWMMKwgS^IPPBMMM^LHl 

< t>  Hn^F  <3>  A—,  MV-  j 
*4P  <<*»  i 

51/ Status  Outputs 


SCANNING 

Use  the  following  procedure  to  SCAN  the  output: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
SINGLE  SCAN  SCAN  GROJP  NUMBER  = 0 

ENTER  SELECT  .RUN  MODE  OPERATION  <M  FOR  MENU>?  A 

(output  for  each  channel  in  scan  group  is 
printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 


Section  5j 
Analog  Output 


mwoDocricm 

The  2280  Series  Data  Logger  can  produce  two  types  of 
analog  outputs:  dc  voltage  or  dc  current.  This  section 
explains  use  of  the  2280  mainframe  and  required  option 
assemblies  in  generating  these  two  outputs.  Additional 
information  can  be  found  in  Section  4 in  the  discussion 
of  the  Analog  Output  (option  170)  assembly.  Also,  refer 
to  the  User  Guide  for  programming  and  operating 
information. 

DC  Voltage  Output 

A dc  voltage  output  is  available  to  control  devices 
requiring  a continuously  variable  voltage.  The  2280 
Analog  Output  Option  can  supply  0V  to  10V  or  -5V  to  5V. 
Applications  might  include  voltage  controlled  power 
supplies,  process  controllers,  or  0 to  5 volt 
actuators. 

Current  Output 

A current  output  allows  for  control  of  devices 
requiring  a continuously  variable  current.  Outputs  from 
4 mA  to  20  mA  are  available.  Applications  could  include 
current-controlled  power  supplies,  process  controllers, 
or  4 to  20  mA  actuators. 
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REQUIRED  HARDWARE 

Applications  involving  analog  voltage  or  current 
outputs  require  the  Analog  Output  (2280B-170)  option 
assembly.  This  assembly  can  be  installed  in  either  the 
2280  mainframe  or  the  2281A  Extender  Chassis.  Each  170 
assembly  provides  four  independent  output  channels 
(0,1, 2, 3). 


INSTALLATION 

Installation  for  any  of  the  required  option  assemblies 
is  detailed  in  Section  4 of  this  manual.  Reference 
this  assembly  by  its  option  number  (170) . These 
instructions  can  be  consulted  as  required.  The 
descriptions  in  this  subsection  assume  that  the 
required  option  assemblies  have  successfully  completed 
an  installation  test. 

As  an  overview,  installation  requires  the  following 
act ions : 

o Physical  installation  of  the  Analog  Output  option, 
o Address  selection. 

o Wiring  connections  for  each  channel?  the 

connections  determine  the  type  of  output  (current, 
bipolar  voltage,  or  unipolar  voltage) • 

Installation  testing  involves  a programmed  hardware 
listing.  This  procedure  is  defined  in  Section  4 for 
each  option  assembly  (referenced  by  option  number). 

NOTE 

For  accuracy  tests,  refer  to  the  appropriate 
2280  Series  Service  Manual  subsection. 
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PROGRAMMING 

General 

Programming  entails  definition  of  the  channel,  the 
function,  and  the  output  value.  An  overall  example  is 
presented  under  Installation  Test  above.  The  output 
value  is  assigned  through  a channel  procedure 
evaluation. 

The  assigned  value  can  range  from  0.0  through  1.0, 
signifying  0%  to  100%  of  scale,  respectively. 

o Any  assigned  value  algebraically  less  than  0.0 
(0%)  causes  0%  to  be  set. 

o Any  assigned  value  greater  than.  1.0  (100%)  causes 
100%  to  be  set. 

The  scales  involved  depend  on  the  output  mode  wired  for 
a given,  channel.  The  following  chart  presents  some 
representative  outputs  for  the  three  available  modes: 

VOLTAGE 

ASSIGNED  VALUE  CURRENT  BIPOLAR  UNIPOLAR 

0.0  4 mA  -4.9976V  0 

0.5  10  mA  0 +5V 

1.0  19 . 995  mA  +4 . 9976V  +9 . 9976V 

Example 

As  an  example,  the  following  steps  would  be  used  in 
completing  the  Channel  Program  for  four  analog  output 
channels.  The  channel (s)  and  function  are  first 
defined.  The  output  level  is  then  set:  "CX=.5" 
specifies  50%  of  the  output  range.  The  actual  output 
from  the  channel  (10  mA,  0V,  or  +5V)  depends  on  the 
wiring  connections.  Any  of  three  output  ranges  are 
available. 
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Press: 


Display: 


E 

ENTER 
A ENTER 
C50..53  ENTER 
ENTER 
0 

ENTER 

3 

ENTER 
CX=*5 
ENTER 
ENTER 
EXIT  . . . 

K 

ENTER 

ENTER 

ENTER 

2 

ENTER 


MAIN  MENU  CHOICE  <M  FOR  MENU>? 

<E>  ERASE  ALL  OF  PROGRAM  MEMORY 
REALLY  ERASE  ALL  MEMORY  <Y,N>? 
CHANNEL  NUMBER  (OR  BLOCK)  = 
,<P,C,D,L>?  P 

A:  CHANNEL  FUNCTION  <A-Z>? 

<0>  ANALOG  OUTPUT 

AO:  CHANNEL  MENU  CHOICE  <l-5>? 

AO<3>  CHANNEL  PROCEDURE 

CP: 

CP : CX= . 5 
CP: 

AO:  CHANNEL  MENU  CHOICE  <1~5>? 
(return  to  MAIN  MENU  CHOICE) 

<K>  PROGRAM  A SCAN  GROUP 
SCAN  GRCUP  NUMBER  = 0 
<PrC,D,L>?  P 

K:  SCAN  GRCUP  MENU  CHOICE  <l-5>?  1 
K<2>  SCAN  GRCUP  CHANNEL  LIST 
CL: 


C50.«53  ENTER  ENTER  K:  SCAN  GROUP  MENU  CHOICE  <1~5>?  3 


EXIT  ...  (return  to  MAIN  MENU  CHOICE) 
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<A>  CHANNEL  PROGRAM 


CHANNEL 

l/BLOCK 

CHANNEL 
FUNCTION 
* RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.D.  OR  L 
c«  c« 

£X4«nt  IjTrfJl  Tj 

< 1 > 
ALARM 
LIST* 

<2> 

CHANNEL 

UNITS 

0-4 

<3> 

CHANNEL  EXPRESSION  or  PROCEDURE 

0- <*•*•**-»* 

R*AM  to  P'opwf'rt  to  CX  t**M*.t  Cl  * CI  1 i « • Mo 

<4> 

CHANNEL  LABEL 

0to/«Ct«n 
fXAMftfc  BITHAU5T 

< 5 > 
LOGGING 
FORMAT 

»4*0-l 

HH^MH 

MM 

M M 

mm 

mm 

(•//*» 

• 

mm 

MMMMHM 

■m 

HH 

■■  mm 

■HM 

MMHB 

IMiH 

HHMM 

B B 

mm 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RTD  CONTAMTS 

KZH  1 

nF>  F*«JOO  CMA*M!t 

<o>  votm»<ru*«*xT 
COtA  cx»  VOC 

<*>•  (MftS) 
<J»  5 (XBSl 
<#>  a <h«S) 

<*>  0*F«W€0  «T0 

SC*hh««  to  *AHGC 
<r>  ytn  n to  SCannir 

***  HO iMtoO  |1>1«  e»tor*) 

<»>  *t*rv*  totovr 

'*<  2 to*  w«iu«  <»*'« 

H 

B 

B 

<•— 

<1>  H2  CO  UVOC 
COO  WVOC 

<c»  to  v*  w-»*£ 

<•>  U«*  CXfto*'D  AT0 

<D>  AtoAAOO  OUTlHjt 

Mi 

<3>  Ajw»to* 

<r>  750  0 VAC 

r (0<4*i 

Ij«to  0**-toO  *TD  co*N-ito*** 

*>  **t>  CAUlWAflOto 

<l>JMOC  VO.TJ  SCAAtoHX 

<j>  io  on*-  cu  oc  van 

SC  A *«£* 

^5>US«#»  0«F**KD  DC  VOCTS 
1C***K« 

<«.-  MIS  «7D  SC>Atop*A  T£to» 

«.r  *»»c 

>to  Al***  <«»*•"*  » 5 **-* 

<1  > 517  00  C--to-S  OC  VOtTJ 

M 

Hi 

<*>  wuwt 

<J>  Sf^CJrM. 

4to  O * XMtl-IH 

SCAM*(» 

MS 

M 

<5>>«wiir 

vC>  dOvwti«yroTnmiJi 

<4>ftaO>QM**»WTO 

M 

<S>  "HFtoJS 

CT>  r |NM| 

B 

M 

to  * AtoC« 

t«*  ^Atoi>  H-14  C**>1 

Hi 

- 

*r> 

<K>  SCAN  GROUP  PROGRAM 


GROUP  * 

SCAN  GROUP  MENU  CHOICE  < 1-5  >?  f 

p,c,0„  Of  L 

04 

< i > 

SCAN  GROUP  LABEL 

0--0  «l>to»>^Witoii;  iTiai~tti 

UAiAPLE.  CNOiMC  i tffSt 

<T> 

SCAN  GROUP  CHANNEL  LIST 
K5**A?  * 

Oto  crw*oto  otof  C* 

OtoMPto  ft*-:*  tony  Cl  Cl 

CAtoVM  toto  fttoC-u  C<  C- Cl  Ct  C»  CJ  C*  C* 

<3  > 

SCAN  TRIG 
MODE 

Itamram 
M4  *4— * |b*u  1 

< <> 

DATA  OUTPUT 
DEVICE  CONTROL 

«a  qm  *o.  Men  a#nc« 

<T> 

OTHER  SCAN 
GROUP  TRIGGER 

1 

a 

a 

Si 

w-to 
*•*»» 
T*»*-  (*> 

BM 

HHM 

mhhhhhmhmhh 

mhhhhhhmhi 

Ml 

MB 

mmhhhhm 

113 

HMMI 1 

mhmmmmhh 

M - 

5 

M 

I 

MM 

mhhhhhhmhi 

— 

■i 

Hi 

MM 

HHM 

Mi 

Hi 

Mi 

1 

M 

Ml 

_ 

<1  > o*  D-m.*?  Oo*y  <a>  Cotototo**  CIO  TnQTfj 

<*>  ?•"**  to*tov«  WliMW.  <A>  OtoArvto  T-n»  itoMM  SS  <4>  5c**>  CVvc* 

<1>  Mpw  <X>A*yAto*ml 
<Z>  Am  Tnm*w»  | 

Al*m  (OAlotvl  ] 
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SCANNING 

Use  the  following  procedure  to  SCAN  the  output: 

Press:  Display: 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 
SINGLE  SCAN  SCAN  GROUP  NUMBER  = 0 

ENTER  SELECT  RUN  MODE  OPERATION  <M  FOR  MENU>?  A 

(output  for  each  channel  in  scan  group  is 
printed) 

MAIN  MENU  CHOICE  <M  FOR  MENU>?  A 

The  Analog  Output  channels  are  now  set  to  their  50% 
levels.  The  voltage  and  current  outputs  of  the  option 
can  be  measured  with  a digital  voltmeter  to  verify 
their  correct  operation. 

All  analog  output  channels  are  set  to  0%  when  any  one 
of  the  following  operating  conditions  occurs: 

o Scanning  (or  single  scan)  is  started 
o Plotting  is  started  (if  no  scanning  in  progress) 
o Power  up 
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WRITING  OM0,  ALQCKITBMS 

The  First  Step:  Proportional  Control  (P) 

To  measure  a thermocouple  with  the  2280B,  you  define 
the  chanrel 1 s function  through  channel  programming: 

<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.O,  OR  L. 

Q*  C# 

|IM«  tr+r+j  (WAT-  | 

ALARM 

LIST# 

<2> 

CHANNEL 

UNITS 

M OVk. 

< 3 > 

CHANNEL  EXPRESSION  of  PROCEDURE 

O-T* 

Cf**r^i  M C*  flAMPVf  W »OMI*  K6 

<o 

CHANNEL  LABEL 

tMJ  «»i*cJin 
CXAUPLl  tXKAUST  T£UP 

<5  > 
LOGGING 
FORMAT 

IIHM  P— 0-1 

wmsm 

am 

■ wm 

M&WKIsD  TEHf 

HHHHI 

■am 

■1  ■ 

wmsmmmm 

■■■ 

Hi 

HH 

' 

hi 

■HHHHHHI 

■HHHI 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RTD  CONT ANTS 

<V>r%VJQ O CHANkJi 
<*»  V01T*«U«AIEWT 
<1>5*0®V0C 

<A>  f»  (NftS) 
<S>  S fNSSJ 
<B>  B (MAS) 

<*>  U«*  0<*lN£0 

to  Aaa-O? 

M6  *?D  S CA*HZ*  IEM^ 

fnd  MvtMn)  * MU*  <»-** 
<»>tr*Tui  P-^VTT 

1W  2pr*  |>-M  (Ml 

fl 

□ 

a 

H 

0> 

<Z>  JMI 

<3>  SUOS  wvoc 

<c>  w:yc  vs 

<ft>  USER  *TD 

<0>  AMJ±Cm  CHfTHJT 

HI 

<•>  ftOOYAC 

<V>  T <Dl*> 

D*>fM  «*TD  CO-wUM^tl 

v 1 > m DC  vOtTS  SC***  6* 

>x?  At***  IOMM  A 3 *a£-J5 

SCaj 

wm 

■ 

<0  KKJ++ 

<7>  $*£&*(, 

SC*>W£* 

MU  t> 

SCA«Nf« 

mm 

a> 

'-~T>  T>«*MOCOOPt* 

SCannCA 

«c>  cowfrnvroTxuwJCT 

SOXMf» 

<«>?0-*OC>MM»HTO 

$CAM<n 

wm 

<*:>  * fHSSi 

LT  4W00C 

<?>  *«OU***CT 

a 

<1  t {HftSl 

LO  R*~« 

t«  :*ra  mmi  *>- 14  nwi 

■H 

■I 

HHI 

wm 
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This  causes  the  data  logger  to  input  a J-type 
thermocouple  value  on  channel  10,  already  scaled  to 
degrees.  The  2280B  stores  this  reading  and  makes  it 
available  to  the  user.  All  the  user  must  do  is 
reference  channel  10.  To  compute  the  proportional  part 
(P)  of  a PID  loop,  the  error  must  be  computed.  Error 
is  the  deviation  from  setpoint.  If  the  setpoint  value 
is  stored  in  channel  100,  then  the  error  would  be 
computed  as  follcws: 


<A>  CHANNEL  PROGRAM 


CHANNEL 

#/BLOCK 

CHANNEL 
FUNCTION 
4 RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >? 

P.C.O.  Oft  L, 

Of 

CJ.Cf 

EXAli^L?  Jjt/Cj-Tj 

< 1 > 
ALARM. 
LIST* 
e-u* 

< 2 > 
CHANNEL 
UNITS 

0*4  em. 
UtAM^C  OEQ  * 

<3> 

CHANNEL  EXPRESSION  or  PROCEDURE 

t*73 

£*AA#l£:  C*  • C*  'll  * 33  0 

<<> 

CHANNEL  LABEL 

fjnwnt  E*MAL«T  t(UP 

<s  > 

LOGGING 

FORMAT 

R4« 



Piii  i f iEiVi'i'iMI1  Vi  lit  iBgasag 



mmmm 

mmmm 

Mi 

mm  mm 

MMMM 

EBSBHfinSM 

NH 

Ml 

Ml 

j 

mhhm 

[ 

■ 

'IKtiifiii 

■ 

mknh 

CHANNEL  FUNCTION  MENU 

USER  DEFINED 
RTO  CONTANTS 

LOGGING 

FORMAT 

MENU 

<p>muoo  c*a**il 

<»>  V<XTS,<U**«*7 
<%>  U CCO  VOC 

<K>«  {N«Si 
<S>  S f*BS) 
<•>  B (IHBSJ 

«>  UWft  DE**N«0  "TO 

scakwea  to  teNae 

<»  M5  Kto  SCJ>HfiZX  T£W 

wnm  »nm  ?>*»«  c*«rt) 
<t>  «?Atv»  «»*vr 

1*«  1<«  (1-M  Cf**} 

m 

5 

<1>Ai4® 
<X>  J»~* * 

<i*»  Hi  oouvoc 

<C’-W'W£V3»-3W| 
V*>  J tO>N* 

<VV  7 {OiMJ 

<t>  uiw  ocr*<€D  *to 

<0>  AKMQQ  OVTJK/f 

m 

Mi 

<s>  M 0 UA 
<*>  750  0 VAC 

UM>  (IMAM  «T0  cmwa 

<»>  **rv? 

s 

..  £>  fc/D  C*U**AT«OM 

' <»>  ate  oe  volts  sca*h«« 

7M>  * J *«<*») 

<*>»«.«  OC  vCtTS 

SCANHt* 

<*> 

<J»  SPCOAL 

8cA**fc* 

SCAMNfR 

m 

5 

DM 

Mi 

<s>  wnuan 

<J>  J (NSSj 

SCA*N£R 

«>  3*5  «7Q  SC*i»N6« 
tr  *13500  C 

*-£> 

OOHMH  »TO 

<*>«/**.» 

<T>  T (MBS) 

<3*  »ntOO€NCT 

5 

m 

■1 

tO 

1M  kdtoMfl.14  CfWti 

_ 

L~ 

The  error  is  thus  stored  in 


Output  channel 
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Normally,  control  calculations  use  error  and  output 
numbers  expressed  as  a percentage  of  input  span.  In 
other  words,  the  values  are  normalized.  Normalizing 
the  error  term  above  gives  us  the  new  equation: 

C50=SPAN*  (C10-C100) 

where  SPAN  is  a constant.  It  is  determined  by  the 
parameter  being  controlled.  For  example,  suppose  we 
are  measuring  and  controlling  a temperature.  This 
temperature  can  vary  between  100°C  and  1000°C.  So,  to 
calculate  the  value  for  SPAN  we  would  do  the  following: 

SPAN-100/ (1000-100)  SPAN=0  .1111 

The  basic  Proportional  control  equation  we  can  use  is: 


(CONTROL  OUTPUT)  = KP  * ERROR 
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Using  this  equation  to  set  a current  (4-20  mA3  output 
proportional  to  the  error,  the  2280B  program  is: 


<A>  CHANNEL  PROGRAM 


CHANNEL 

•/BLOCK 

CHANNEL 
FUNCTION 
» RANGE 
< A-Z  > 

CHANNEL  MENU  CHOICE  < 1-5  >7 

P.C.D.  OR  t. 

0* 

C • Cm 

jM4  W*Ow| 

£xau**li , jrci  t j 

< 1 > 
ALARM 
LIST* 

P-I4M 

< 2 > 
CHANNEL 
UNITS 

M m. 

IIMMHO  > 

< 3 > 

CHANNEL  EXPRESSION  or  PROCEDURE 

9-n  <*mn**n 

La  propr*****  mww  m;  Cl  f IAMBIC : Cl  • CX  * T.«  ♦ » 0 

<4> 

CHANNEL  LABEL 

ft-IttlMeMfi 
iXAU#1  f eXXAl/ST  T {UP 

< 5 > 
LOGGING 
FORMAT 

jyn 

TT 

£ 

&?A77?^  O.rM 

wsmmm 

= <rm 

ssrrvwr 

wa/sam 

rji  m 

c/m  - 

*P.  tioP  CAM 
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In  the  above  programming  the  setpoint  is  set  to  500°C« 
Channel  50  provides  the  analog  output.  Since  trie  error 
value  was  normalized  to  a percent  of  span,  the  value 
for  channel  50  is  already  expressed  as  a percent. 

The  Analog  Output  option  automatically  takes  this 
percentage  and  outputs  a 4-20  mA  control  current. 
(4rriAr=0%  , 20mA=100%) 

KP  is  the  proportional  gain,  or  just  gain.  It 
represents  the  amount  of  change  in  the  output  for  a 
given  change  in  the  error.  For  example,  a change  in 
error  equal  to  10%  of  the  input  span,  with  a gain  of  2 
causes  a 20%  change  in  the  output. 
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The  higher  the  gain,  the  more  the  output  changes  for  a 
given  change  in  the  error. 

For  all  gain  values  greater  than  one,  the  control 
output  of  0-100%  occurs  over  an  input  span  less  than 
full  range.  For  instance,  a gain  of  2 means  that 
control  occurs  over  50%  of  the  input  span.  This 
range  over  which  control  occurs  is  called  the 
proportional  band.  It  is  expressed  in  percent  of  input 
span.  As  you  can  see,  gain  and  proportional  band  are 
reciprocals  of  each  other. 

Adding  Reset:  The  Integral  Term  (I) 

Look  at  the  equation  for  the  proportional  control  loop 
above.  When  the  error  goes  to  zero,  the  output  goes  to 
zero.  Usually,  however,  it  is  not  possible  to  maintain 
the  process  at  a setpoint  with  zero  output.  Therefore, 
we  could  add  an  offset  or  bias  to  the  output.  Bias 
might  be  done  like  this: 

OUTPUT==  KP*ERROR  + BIAS 

This  offset,  or  bias,  has  been  historically  called 
manual  reset.  This  name  origirated  with  analog 
controllers.  They  had  both  a setpoint  pointer  and  a 
process  pointer.  When  using  only  proportional  control, 
the  process  and  setpoint  pointers  won't  point  to  the 
same  place  if  the  offset  or  bias  adjustment  is 
incorrect.  The  operator  would  twist  a knob  or 
screwdriver  adjustment  to  "manually  reset"  the  process 
variable  pointer. 

Bias  is  a oonstant.  However,  the  best  value  for  the 
bias  my  depend  on  the  lead.  Processes  which  have  many 
lead  upsets  or  setpoint  changes  require  an  operator  to 
frequently  reset  the  controller.  This  is  generally  not 
desirable.  So,  we  need  to  add  an  "I"  term  to  the  PID 
equation. 
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The  Integral  (I)  part  of  the  PID  loop  automatically 
resets  the  value  of  the  bias.  This  is  how  the  term 
"automatic  reset"  was  derived.  This  part  of  the  PID 
equation  is  called  integral  control  since  the  change  in 
output  is  proportional  to  the  time  integral  of  the 
error . 

Sane  applications  can  be  successfully  controlled  with  a 
minor  change  to  the  tasic  proportional  algorithm.  This 
minor  change  includes  the  addition  of  a simple  Integral 
term.  Here's  how  you  could  implement  this  in  the 
2280B: 
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In  this  example  the  output  will  equal  KP*ERROR  plus  the 
previous  output.  The  new  Integral  term  will 
automatically  hold  the  process  loop  at  the  setpoint. 
This  algorithm  is  good  for  applications  where  there  is 
not  a significant  amount  of  transport  delay. 

(Transport  delay  is  the  delay  between  the  time  when 
the  output  occurs  and  the  time  when  you  can  measure 
the  effect  of  the  output.) 

While  the  above  algorithm  is  good  for  some  processes, 
we  need  a more  general  algorithm.  This  algorithm 
would  include  a different  automatic  reset  term 
(Integral  term)  , expressed  in  repeats  per  minute. 

If  the  automatic  reset  action  of  the  "I"  term  causes 
the  output  control  signal  to  double  in  one  minute, 
compared  to  the  "Pn  term  alone,  then  the  ..automatic 
reset  has  one  repeat  per  minute. 

You  can  compute  a more  general  Integral  term  using 
rectangular  approximation.  Simply  multiply  the  time 
between  readings  (in  minutes)  by  the  error. 

INTEGRAL=  (PREVIOUS  INTEGRAL  VALUE)  4- (SCAN  INTERVAL) 
*ERRGR 


If  the  process  ranains  above  or  below  sstpoint,  then 
the  value  of  INTEGRAL  will  increase.  The  new  control 
output  equation  is  now: 

(CONTROL  OUTPUT)  = KP*  [ERROR  + KI INTEGRAL] 

KX  is  the  Integral  gain  or  reset  tuning  constant  and 
has  the  units  of  resets  per  minute.  This  Proportional 
and  Integral  control  action  is  often  used  without  a 
derivative  (D)  term,  especially  in  fast  processes. 
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We  can  program  the  data  logger  to  add  this  term  to  the 
algorithm.  Assume  a scan  interval  of  5 seconds=  0.083 
minutes ; 
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Reset  Wind-Up  Inhibition 

If  a process  takes  a long  time  to  warm  up,  or  if  the 
deviation  existed  for  a long  time,  the  integral  tern 
can  grow  to  a large  value.  This  is  called  reset 
windup.  The  term  comes  from  the  days  of  analog 
controllers  where  a capacitor  would  charge  up  (wind 
up)  to  the  maximum  power  supply  voltage 

Once  "wound  up,"  the  process  will  have  to  spend  a long 
time  above  the  setpoint  before  the  integral  term 
unwinds  itself  down.  This  causes  the  process 
variable  to  oscillate  around  the  setpoint.  Because 
of  this,  you  will  probably  want  to  to  limit  the  size  of 
the  INTEGRAL  term.  With  analog  controllers,  this  was 
tiie  done  by  bypassing  the  integral  circuit  at  a 
certain  voltage  limit. 
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In  the  2280B,  you  will  do  this  using  a software  limit. 
You  simply  compare  the  value  of  ■ the  INTEGRAL  term 
against  a predetermined  limit  as  shown: 
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The  Derivative  Term  (D) 

This  terra  in  the  PID  equation  is  often  added  for 
processes  with  a slew  time  constant.  The  Derivative 
term  senses  the  rate  of  change  of  the  process  variable. 
It  then  adds  a correction  in  the  opposite  direction 
proportional  to  this  rate.  For  this  reason  the 
Derivative  term  is  also  frequently  called  Rate. 

If  the  process  variable  is  approaching  the  setpoint, 
the  Rate  action  opposes  the  Proportional  action.  This 
helps  prevent  overshoot.  On  the  other  hand,  if  the 
process  variable  is  departing  from  the  setpoint,  then 
the  Rate  action  slows  it  down.  It  thus  helps  to 
bring  the  process  back  to  its  desired  level. 

Rate  is  useful,  for  instance,  if  the  door  of  an  oven 
opens  and  the  tonperature  drops  rapidly.  However,  rate 
action  is  not  normally  used  in  fast  or  electrically 
noisy  processes.  It  can  cause  instability  when  trying 
to  correct  for  a frequently  changing  process  variable. 
The  Derivative  term  is  found  by  computing  the  change  in 
the  process  variable  per  unit  of  tine  as  follows: 

PRES SsJT_rR.OCESS_.VAR  - CLD„FROCESS_,V£R 

DERIVATIVE  = — — — — 

DELTAJTIM2  * SPAN 
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DERIVATIVE  is  the  Derivative  or  rate 
PROCESS  VAR  is  the  previous  value  of 
variable.  To  compute  this  term  using 
would  do  the  following: 


term,  and  OLD 
the  process 
the  2280B  you 
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You  can  also  compute  the  rate  term  based  on 
the  rate  of  change  of  error,  instead  of 
the  process  variable.  Hcwever,  if  you  use 
the  error,  then  changing  the  setpoint  will 
cause  a large  change  in  the  rate  action, 
which  you  nay  not  want.) 
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The  complete  PID  algorithm  would  also  include  a 
Derivative  tuning  constant,  KD.  It  would  look  like: 

(COMRQL  OUTPUT)  ==SPAN*KP  [ (ERROR)  +IQ*IOTEGIWrfKD*DER3VATIVE] 

The  2280B  program  to  implement  this  equation  would  be: 
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The  Rate  action  anticipates  future  changes.  For 
example,  assume  that  the  process  variahle  is  increasing 
towards  the  setpoint.  It  is  doing  so  at  a constant 
rate  with  only  Proportional  action.  Since  the  error 
is  decreasing,  the  control  output  will  also  be 
decreasing.  In  this  case,  adding  Derivative  action 
with  KD=1  (minute)  causes  the  control  output  to 
decrease.  It  will  immediately  decrease  to  a level 
which  would  have  taken  it  another  1 minute  to  reach. 

A KD  value  of  2 reduces  the  output  to  a level 
previously  2 minutes  away.  In  other  words,  this  turns 
down  the  power  and  prevents  the  process  from 
overshooting. 

Tuning  the  PID  Loop 

The  same  control  algorithms  presented  here  can  be  used 
for  many  different  processes.  The  user  customizes  the 
algorithms  to  the  application  by  using  different 
setpoints  and  constants.  Properly  setting  these 
parameters  is  called  tuning  the  loop.  It  is  best 
performed  by  a person  familiar  with  the  process.  Even 
so,  it  can  take  hours,  or  even  days  to  do. 

A common  method  for  tuning  loops  is  to  increase  the 
Proper ti oral  gain  (KP)  and  change  the  setpoint  until 
the  process  starts  to  act  unstable.  Then,  decrease  the 
gain  slightly  while  continuing  to  make  setpoint  changes 
until  stability  returns.  This  procedure  is  then 
repeated  for  the  Integral  (KI)  and  Derivative  (KD) 
constants . 
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These  control  algorithms  represent  only  the  tip  of  the 
iceberg.  Many  others  are  possible  depending  on  the 
needs  of  each  process.  For  example,  sane  processes  are 
better  controlled  with  a non- interactive  Proportional 
gain.  This  means  that  a change  in  gain  (KP)  does  not 
affect  either  the  Integral  car  the  Derivative  action. 
Other  possibilities  include  algorithms  based  on  the 
error  squared.  This  would  increase  the  loop's  response 
in  fast  processes.  Another  possibility  would  be  to 
include  a derivative  smoothing  term  to  prevent 
Rate- induced  instabilities. 

The  mathematics  may  change,  but  the  analysis  and 
progr arming  techniques  described  here  should  be  very 
similar  for  almost  all  processes. 
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a/d  converter 

Analog-to-Digital  Converter*  A circuit  used  to  convert 
information  in  analog  form  (such  as  voltage  or  current 
measurements)  into  digital  form. 


See  a/d  converter. 

address 

The  channel  number  that  represents  an  I/O  channel. 
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alarm  acknowledgement  device 

The  device  (printer,  cartridge  tape,  port  A,  or,  port  B) 
where  alarm  messages  are  acknowledged  and  the  time  of 
the  alarm  is  recorded. 

analog 

The  representation  of  numerical  quantities  that  do  not 
have  discrete  values  but  that  are  continuously  variable. 
Electrical  measurements  are  analog  in  nature  until 
converted  into  digital  signals  by  an  a/d  converter.  See 
digital. 

ANSI 

American  National  Standards  Institute;  an  industry 
supported  LJ.S.  organization  that  primarily  serves  to 
coordinate  and  publish  technical  standards  requested  by  its 
members. 

arithmetic  expression 

An  equation  with  arithmetic  operators  producing  a numerical 
result. 

arithmetic  operator 

A.  process  to  be  applied  to  numerical  values  in  an  equation 
etc.) . 

array 

A group  of  numbers  sharing  the  same  variable  name,  followed 
by  a subscript. 


6a/ Glossary 


ASCII 

American  Standard  Code  for  Information  Interchange;  ASCII 
is  a standardized  code  set  of  128  characters,  including 
upper  and  lower  case  alphabet,  numerals,  and  a set  of 
control  characters  (line  feed,  carriage  return,  etc.) 

baud 

Originally  used  to  express  the  capabilities  of  a telegraph 
transmission  facility  in  terns  of  "modulation  rate  per  unit 
of  time."  For  practical  purposes,  it  is  now  used 
interchangeably  with  "bits  per  second"  as  a unit  of  measure 
for  data  flow. 


Binary  Coded  Decimal;  BCD  is  a digital  data  format  in  which 
each  digit  of  a decimal  (base  10)  number  is  represented  in, 
order,  by  its  binary  equivalent.  For  example,  the  decimal 
number  597  is  represented  as  (0101  1001  0111)  in,  BCD.  See 
binary. 

binary 

The  base  two  number  system;  binary  numbers  are  made  up  of 
ones  and  zeros.  The  least  significant  digit  represents  one, 
the  next  digit  represents  twos,  the  next  digit  represents 
fours,  and  so  on  with  each  digit  of  the  binary  number 
corresponding  to  the  next  higher  exponent  of  two.  See  also 
BCD. 


bit 

The  smallest  element  of  a binary  number;  a bit  (contraction 
of  "binary  digit")  either  represents  a high  or  a low  state 
(one  or  zero,  also  mark  or  space) . 
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bridge 

In  a measuring  system,  an  instrument  in  which  part  or  all 
of  its  circuit  measures  one  or  more  electrical  quantities. 
In  a 2280  Series  system,  quarter-,  half-,  and  full-bridge 
strain  gauges  can  be  used.  See  microstrain,  strain  gauge. 

CCITT 

Comite  Consulatif  International  Telegraphic  et 
Telephonique;  an  international  organization  concerned  with 
devising  and  proposing  standards  for  international 
telecommunications. 

CD 

Carrier  Detect;  RS-232-C,  line  8.  This  signal  is  sent  by 
DCE  to  tell  DTE  that  a suitable  carrier  is  present  at  the 
DCE.  See  also  DTE,  DCE. 

channel  expression 

A computation  applied  to  the  raw  input  of  same 
(measurement)  channel 


channel  procedure 

A set  of  expressions  involving  more  than  one  channel. 

concise  coimand  string 

A set  of  commands  used  when  the  2280  is  controlled  remotely 
be  a computer. 

Counter/Totalizer 

The  2280  Series  option  that  measures  frequency  and 
totalizes  event  occurrences. 
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CTS 

Clear  to  Send;  RS-232-C  line  5.  Sent  by  DCE  to  DTE  when  it 
is  ready  to  accept  data.  See  also  DCE,  DTE. 

current  shunt 

Traditionally,  a precision,  low-value  resistor  placed 
across  an  ammeter 's  terminals  to  increase  its  range.  The 
2280  uses  a current  shunt  resistor  in  the  input  circuitry 
of  each  channel  of  the  current  input  connector  (Option 
2400A-171) . The  shunt  resistor  allows  the  current  input  to 
develop  a voltage  which  the  2280A-161  Analog  to  Digital 
Converter  can  measure. 

DAV 

Data  Valid;  an  IEEE-488  bus  handshake  signal,  bus  line  6. 
Indicates  the  availability  data  byte.  See  also  handshake, 
^AC,  NRFD. 

DCE 

Data  Communication  Equipment;  the  BS-232-C  term  for 
computer  equipment  that  sends  or  receives  data.  Modems  are 
examples  of  DCE.  The  other  type  of  computer  equipment 
specified  by  RS-232  is  DTE,  Data  Terminal  Equipment. 

DCL 

Device  Clear,  IEEE-488  Universal  Command,  ASCII  code  20. 
This  message,  from  the  Controller,  causes  all  instruments 
on  the  bus  to  reset  the  IEEE-488  interface  of  each 
instrument  on  the  bus  to  a known,  state.  The  action  taken  by 
each  instrument  is  unique  for  that  instrument. 

default 

The  value  or  state  selected  by  system  software  (or 
firmware)  when  the  user  doesn't  specify  one. 


6a-5 


6a/ Glossary 


delimiter 

A character  that  sets  the  beginning  and  end  of  a string, 
and  is  not  considered  to  be  a part  of  tile  string,  the  two 
delimiters  allowed  by  the  2280  Series  are  //  (double  slash) 
and  : (colon) . 

digital 

A circuit  or  device  concerned  only  with  high  or  low  states 
(or  pulses) , generating  a logical  or  numerical  result. 
Digital  computers,  calculators,  and  digital  watches  use 
digital  circuitry.  See  analog. 

DSR 

Data  Set  Heady;  RS-232-C  line  6.  Indicator  from  DCE  to  DTE 
that  a suitable  line  connection  has  been,  made,  that  all 
preliminary  line  protocol  is  complete,  and  that  it  is  ready 
for  data  transfer.  See  also  DCE,  DTE. 

DTE 

Data  Terminal  Equipment;  the  RS-232-C  Standard  term  for 
computer  equipment  where  digital  information  originates  or 
terminates.  The  2280,  terminals,  and  computers  are  examples 
of  DTE.  The  other  type  of  computer  equipment  specified  by 
HS-232-C  is  DCE,  Data  Communication  Equipment. 


Data  Terminal  Ready;  RS-232-C  line  20.  Sent  by  DTE  to  DCE 
when  it  is  ready  to  transfer  data. 


Electronic  Industries  Association;  the  organization  that 
devises  electrical  and  data  communication  standards 
including  RS-232-C  and  RS-422. 
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EOI 

End  Or  Identify,  IEEE-488  bus  line  5.  Often  used  by  a 
Talker  to  designate  the  end  of  a data  transfer  sequence. 

expression 

A combination  of  variables,  constants,  numbers,  or  function 
references,  separated  by  operators  and  parentheses  in  such 
a way  that  the  whole  can  be  reduced  to  a single  result.  See 
also  arithmetic  expression,  logical  expression,  relational 
expression. 

f loaning  point 

A numerical  notation  useful  for  computer  calculations.  In 
the  2280,  the  resolution  of  a floating  point  number  is  7 
digits,  and  its  range  is  up  to  38  places  either  side  of  the 
decimal.  When  the  decimal  point  is  out  of  range  of  the 
displayed  digits,  the  number  is  displayed  in  exponential 
form  (E+mn  or  E-mn,  where  mn  represents  the  number  of 
places  the  decimal  point  must  be  moved;  + for  right  and  ~ 
for  left) . See  also  floating  point  variable,  integer 
variable. 

frequency 

The  cycles-per-second  (Hertz)  of  ac  signal.  Can  be  measured 
in  a 2280  system  using  the  Counter /Totalizer  Option 
(2280B-167) . 

gauge  factor 

A strain  gauge  parameter,  gauge  factor  specifies  the 
characteristics  of  the  strain  gauge  material  being  used. 

(3® 

Ground;  RS-232-C  line  1.  A chassis  connection  intended  for 
the  cable  shield.  Not  to  be  used  for  signal  reference. 
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GPIB 

General  Purpose  Interface  Bus.  This  is  a commonly  used  name 
for  the  IEEE-488  instrument  interconnection  bus. 

handshake 

The  three-wire  hardware  protocol  used  to  exchange  data  on 
the  IEEE-488  Bus.  Three  bus  lines  (DAV,  NRFD,  NDAC) 
coordinate  sending  and  receiving  of  data. 

IEEE 

Institute  of  Electrical  and  Electronic  Engineers , Inc.,  345 
East  47th  Street,  New  York,  NY  10017.  The  IEEE  is  the 
publisher  of  Standard  IEEE-488-1978,  for  interconnection  of 
electronic  instruments. 

IEEE-488  Bos 


A parallel  bus  system  agreed  upon  by  participating 
instrument  manufacturers  for  interconnecting  instruments  to 
form  a system. 

IFC 


Interface  Clear;  IEEE-488  Bus  line  9.  Set  high  by  the 
controller  to  reset  the  IEEE-488  interface  of  each 
instrument  on  the  bus  to  a known  state.  The  action  taken  by 
each  instrument  on  the  bus  is  unique  for  that  instrument. 

interface 

A hardware  and  software  connection  of  a device  to  a system. 
For  example,  either  the  Serial  Interface  or  the  IEEE-488 
Interface  must  be  used  to  connect  a.  host  computer  to  the 
2280. 
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Interference 

The  presence  of  undesirable  energy  in  a circuit,  caused  by 
electrostatically  or  electroroagnetically  coupled  external 
circuits. 

I/O 

Input/Output . 

isothermal 

Means  an  area  of  equal  temperature.  The  2280  Series 
Thermocouple  Input  Connector  (Option  2280A-175)  uses  an 
alloy  isothermal  terminal  block  to  stabilize  and  equalize 
input  lead  temperatures.. 

Limit  Values 

Reference  points  used  in  alarm  list  programming. 

Listener 

IEEE-488  bus  device  designated  by  a Controller  to  receive 
data  or  instructions  from  a designated  Talker  or 
controller.  There  can  be  more  than  one  Listener  on  a bus  at 
the  same  time. 

logical  expression 

An  expression  that  can  contain  variables,  constants,  and 
function  references,  and  is  separated  by  logical  operators 
and  parentheses,  yielding  a logical  result  (true  or  false), 

logical  operator 

A function  that  compares,  selects,  or  iratches.  In  the  2280, 
the  logical  operators  are  AND,  OR,  and  NOT.  These  are  used 
for  Boolean  operation.  See  also  Boolean  Algebra. 
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microstrain 

The  unit  of  strain  measured  by  a strain  gauge  in  a 2280 
system. 

MLA 

My  Listen  Address;  IEEE-488  Bus  Listen  Address.  ASCII  codes 
32  through  62  correspond  to  MLA  0 to  MLA  30,  respectively. 
Each  instrument  on  the  bus  must  have  a unique  Listen 
Address.  See  also  MIA. 

modem 

A transmitter  and  receiver  of  digital  data.  One  modem 
receives  data  from  an  attached  computer  terminal  and  sends 
the  data  on  a modulated  carrier  signal  to  another  modem. 

The  other  modem  demodulates  the  received  carrier  and  sends 
the  recovered  data  to  another  computer  terminal. 

MCA 

My  Talk  Address;  IEEE-488  Talk  Address.  ASCII  codes  64 
through  94  correspond  to  MTA  0 to  MLA  30,  respectively. 

Each  instrument  on  the  bus  must  have  a unique  Talk  Address. 
See  also  MLA. 

NDAC 


Not  Data  Accepted;  IEEE-488  handshake  signal,  bus  line  8. 
Held  high  by  each  Listener  until  the  current  data  byte  is 
accepted.  Only  when  all  Listeners  on  the  bus  have  released 
NDAC  will  it  go  low.  See  also  DAV,  handshake,  NRFD. 


Not  Ready  For  Data;  IEEE-488  handshake  signal,  bus  line  7. 
Held  high  by  each  Listener  until  it  is  ready  to  receive  a 
data  byte.  Only  when  all  listeners  on  the  bus  have  released 
NRFD  will  it  go  low.  See  also  DAV,  handshake,  NDAC. 
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operand 

The  components  of  a mathematical  expression.  Each,  when 
evaluated,  has  an  arithmetic  value. 

operator 

A term  for  symbols  within  an  application  program  (such  as  + 
or  <)  that  identify  operations  to  be  performed.  Also  see 
arithmetic  operator,  logical  operator. 

over range 

The  state  indicated  by  a measurement  instrument  when  an 
input  signal  is  greater  (or  lower)  than  the  range  that  the 
instrument  can  measure. 

parallel  data 

The  system  where  each  bit  is  sent  on  a separate  line.  The 
IEEE-488  Bus  transfers  parallel  data.  See  also  serial  data. 

parity 

A method  of  error  detection  that  uses  one  extra  bit  for 
each  unit  of  information  (such  as  a character) . The  parity 
bit  is  set  to  one  or  zero  so  that  the  total  number  of 
one-bits  in  the  byte  is  even  or  odd,  depending  on  the  type 
of  parity  in  use. 

Poisson's  ratio 

A strain  gauge  parameter;  the  ratio  of  the  lateral  strain 
to  the  longitudinal  strain  in  a specimen  subjected  to  a 
longitudinal  stress. 

port 

A connection  point  used  for  data  transfer.  See  interface. 
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port  A 

The  right-tod  interface  port  on  the  2280  rear  panel.  Used 
for  remote  control  and  measurement  data  acquisition. 

port  B 

The  left-hand  interface  port  on  the  2280  rear  panel.  Used 
for  measurement  data  acquisition  only. 

protective  ground 

Tine  common  chassis  ground  that  is  connected  to  earth  ground 
through  the  ground  wire  in  the  line  power  cord.  See  also 
signal  ground. 


pseudo  channel 

A channel  dedicated  to  special  tasks  performed  on 
measurement  information  supplied  by  other  channels 


Received  Data,  RS-232-C  line  3.  This  line  carries  the 
stream  of  serial  data  from  DCE  to  DTE.  See  also  serial 
data,  DCE,  DTE. 

relational  expression 

An  expression  containing  variables,  constants,  numbers,  and 
function  references,  separated  by  relational  operators  and 
parenthesis  in  such  a way  that  the  whole  can  be  reduced  to 
a single  (true  or  false)  result.,  See  also  relational 
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relational  operator 

An  operator  that  compares  the  relative  value  of  one 
variable,  constant,  number,  or  expression  with  another 
variable,  constant,  number  or  expression.  Examples  of 
relational  operators  are  "EQ","GT","LT" ,"GE",  and  "LE".  See 
also  operator,  relational  expression. 

RET 

Return;  RS-232-C  line  7.  A signal  return  line  that  serves 
as  a zero  voltage  reference  point  for  all  other  signals. 

RFI 

Radio  Frequency  Interference?  see  interference. 

RS-232-C 

A digital  communications  standard  agreed  upon  by 
participating  manufacturers  of  data  communication  equipment 
for  the  transfer  of  serial  digital  data  between  data 
communication  equipment  (DCE)  and  data  terminal  equipment 
(DTE) . The  2280  is  a DTE  device.  The  standard  is  published 
and  maintained  by  the  Electronic  Industries  Association, 
2001  Eye  Street,  N.w.,  Washington,  D.C.  20006.  See  also 
DCE,  DTE,  serial  data. 


Resistance  Temperature  Detector?  a device  with  a resistance 
that  varies  predictably  with  changes  in  temperature.  Made 
of  various  materials,  with  platinum  the  most  popular  and 
accurate • 


Request  To  Send?  RS-232-C  line  4.  The  signal  from  DTE  to 
DCE  when  it  has  data  to  transmit.  See  also  DTE,  DCE. 
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scanner 

An  option  in  the  2280  system  that  selects  a desired  analog 
input  channel  for  measurement. 

SDC 

Selective  Device  Clear;  IEEE-488  Addressed  Command,  ASCII 
code  4.  From  the  controller,  this  command  causes  the 
addressed  Talker  or  Listener  to  reset  to  sane  defined 
state.  The  action  taken  by  the  device  is  unique  to  that 
instrument. 

serial  data 

Information  transmitted  one  bit  at  a time  over  a single 
line  at  a predefined  bit  rate  (baud) . See  also  baud. 

serial  link  address 

Address  for  a serial  link  device.  The  address  range  is 
manually  set  on  the  A/D  Converter,  Analog  Output,  and 
Digital  I/O  Assemblies. 

serial  link  device 

A 2280  assembly  performing  an  output  or  measurement  input 
function.  There  are  positions  (horizontal  slots)  for  six 
such  devices  in  each  2280. 

serial  port 

A connection  point  on  a computer  that  is  used  to  transfer 
information  in  a serial  manner.  Data  transmission  through  a 
serial  port  in  the  2280  is  in  the  form  of  asynchronous 
ASCII  codes. 
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shield  input 

The  input  lead  on  various  2280  options  that  can  be  grounded 
or  connected  to  the  low  lead  at  a measurement  point  to 
reduce  interference.  The  shield  input  is  attached  to  the 
braided  shield  wire  surrounding  the  conductor  in  the  cable. 

signal  ground 

A conductor  establishing  electrical  ground  reference 
potential  for  all  transmitting  circuits  in  a communications 
network. 


Service  Request;  IEEE-488  bus  line  10.  This  line  allows  a 
Talker  or  Listener  (such  as  the  2280)  to  interrupt  the  host 
computer  when  ever  necessary. 

strain  gauge 

A resistive  transducer  the  electrical  output  of  which  is 
proportional  to  the  amount  it  is  deformed  under  stress  or 
strain.  Strain  gauge  circuits  use  fixed  precision  resistors 
and  resistors  bonded  to  a surface  to  be  mechanically 
loaded,  in  quarter-,  half-,  or  full-bridge  configuration. 
See  also  bridge,  gauge  factor,  microstrain. 

Talker 

An  IEEE-488  connected  instrument  that  has  been  designated 
by  the  Controller  on  the  bus  to  send  data  to  Listeners. 

thennocouple 

A pair  of  dissimilar  conductors  joined  together,  forming 
form  a junction  that  generates  a voltage  when  the  opposite 
conductors  are  at  different  temperatures.  The  2280  has 
provisions  for  12  different  types  of  thermocouples. 
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transducer 

A device  that  converts  energy  from  one  form  to  another.  An 
example  of  a transducer  is  a strain  gauge. 

XMT 

Transmitted  Data,  RS-232-C  line  2.  The  line  that  carries 
the  stream  of  serial  data  from  DTE  to  DCE.  See  also 
RS-232-C,  serial  data,  DCE,  DTE. 

X-OFF 

CTRL/S  or  DCS  ASCII  code  (decimal  19);  sent  by  the 
receiving  station  to  halt  transmission  from  the  sending 
station  when  information  is  coming  too  fast  for  the 
receiver  to  process.  When  able  to  receive  more  information, 
the  receiving  station  sends  X-ON  to  restart  the 
transmitting  station.  See  also  X-ON. 

X-ON 

CTRL/Q  or  DC1  ASCII  code  (decimal  17);  sent  by  the 
receiving  station  to  cause  the  transmitting  station  to 
resume  transmission  of  data  after  being  halted  by  an  X-OFF 
command.  See  also  X-OFF. 
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U.S.  SALES  AREAS  for  ail  Fluke  products 


AJC  Ancftcr*** 

H*rry  Lung  4 Auaattm 
1371  HfllcrMt  Onv*  *303 
Anchor**.  AK  9*503 
(907)  279-5741 
AL.  Hunt**4l»* 

John  Flu**  Mtg.  Co..  Inc. 
3322  S.  M*mori*l  Ptrkwty 
Suit*  96 

Huntavill*.  AL  35831 
(205)  861-6220 

AZ,  T*m (H 

John  Fluk*  Mtg,  Co.,  Inc. 
2125  S.  48th  Slr**t 
Suit*  104 
T*mp*.  AZ  65282 
(002)  967-6724 
Tue*on 
(002)  790-9661 
CA.  La*  Ang*tt* 

Jonn  Fluk*  Mfg.  Co.,  Inc. 
20902  South  Bo  nit*  St. 
Cation.  CA  90746 
(213)  538-3900 
Of  (714)  781-2449 
San  Ottga 

John  Fluk*  Mtg.  Co..  Inc. 
9601  A*ra  Dnv*,  Suit*  290 
S*n  Oi*go.  CA  92123 
(714)  226-1254 

Sant*  Oar* 

Jonn  Fiona  Mtg.  Co..  in«. 
2300  W*l*n  Av*..  Sldg.  K 
Sam*  Cl***.  CA  95051 
(406)  727-0513 

Tuadn 

John  Fluk#  Mtg.  Co..  Inc. 
15445  R*a  Hill  Av*„  Suit*  F 
Tu»tin.  CA  92680 
(714)  838-6663 
CO,  Own 

John  Fluke  Mlg.  Co.,  Inc. 
1980  South  Qu«t>*c  St.  «4 
Owiwt,  CO  80231 
(303)  750-1222 

CT,  Hartford 

John  Fluk*  Mtg.  Co.,  me. 
Gl*n  Locuan  E**i 
410  N*w  London  Tumpik* 
Gl**tontxiry,  CT  06033 
(203)  659-3541 
FL.  Orlando 

Jonn  Fluk*  Mtg.  Co. .Inc. 
940  N.  Fem  Cr**k  Ay*. 
Orlando.  FL  32803 
(306)  896-4681 


HL  HonoAku 

EMC  Corporation 
2979  Ualan*  St, 

HonotutU.  HI  96819 
(808)  836-1136 
IA.  lew*  City 
(319)  354-2811 
IL,  Chicago 

John  Fluk*  Mtg.  Co.,  Ine. 
3740  InduatriaJ  Ay*. 

Rolling  M**Oow»,  IL  80008 

(312)  39843650 
IN,  ImttanaooMa 

John  Fluk*  Mtg.  Co.,  Inc. 
877  Putcua 
Suit*  101 

Indianapolis,  IN  48268 
(317)  875-7070 
KM,  Ka«M  Oty 
John  Fluk*  Mtg.  Co..  Inc, 
4550  W.  109th  St..  Suit*  130 
Shawn**  Mi**ion.  KA  6*211 
(913)361-9600 
LA,  Maw  Orican* 

(504)  455-0614 
MA,Burttogton 
John  Fluk*  Mtg.  Co..  Inc. 

25  "8"  Str**t 
Burlington  MA  01803 
(817)  273-4674 
MO,  BaMmor* 

(301)  792-7060 
Booty*  a 

John  Fluk*  Mtg,  Co.,  Inc, 
5640  Fisher*  L*n* 

Rockvill*.  MC3  20652 
(301)  770-1570 

Ml  Cwroti 

John  Fluk*  Mtg.  Co.,  Inc. 
13955  Farmington  ftd. 
Livonia,  Ml  48154 

(313)  522-9140 

MN,  •toamfctgton 

John  Fluk*  Mtg.  Co..  Inc. 
1801  E.  ?9th  St..  Suit*  9 
Bloomington,  MN  55420 
(812)  854-5526 

MO.  ML  Loul* 

John  Fluk*  Mtg.  Co.,  Inc. 
2029  Woodland  Parkway 
Suit*  105 

Si.  Louie.  MO  63141 

(314)  993-3605 


MC,  Orniatwra 

John  Fluk*  Mlg.  Co..  Ine. 

1310  B**m*n  Plac* 
Grewuboro,  NC  27406 
(919)  273-1910 
NJ,  F.twVKM 
John  Fluk*  Mtg.  Co..  Inc. 

P.O.  Ro»  930 
W*at  75  C*ntury  Ro»d 
Pttimn.  NJ  07B52 
(201)  262-9550 
NU,  Albuquwdu* 

' John  Fluk*  Mlg.  Co.,  Inc. 

1106  AJv*r*do  Dnv*  N.E. 
Albuouarqu*.  NM  07110 
(505)  081-3550 
MV,  BocfttWi 
John  Fluk*  Mfg.  Co..  Ine. 

*515  Culvw  Ro*d 
Roch**t*r.  NY  14622 
(710)  323-1403 
OH,  Ck***i*nd 
John  Fluk*  Mtg.  Co.„  Inc. 

7830  Fr*ew*y  Circle 

MiddttOurg  Height*.  OH  44130 

(210)  234-4540 

Cotumduc 

(814)  689-5715 

Dayton 

John  Fluk*  Mtg.  Co.,  Inc. 

4756  Ftahburg  JW. 

Dayton.  OH  45424 
(5S3>  233-2238 
OR,  Portland 
John  Fluk*  Mtg.  Co.,  Inc. 

18360  S.W.  Springfield  Lan* 
Aloft*.  OR  97007 
(S03)  642-13*2 
PA,  PMMMpMc 
John  Fluke  Mfg.  Co..  Inc. 

1010  W*at  ath  Ay*.,  Suit*  M 
King  ot  Pru**s*.  PA  19406 
(215)  265-4040 
FRMurgh 
(412)  261-5171 


TX  Auatfn 

John  Fluk*  Mlg.  Co..  Inc. 
0*4*  Garden*.  Suit*  103 
8705  Shoal  Cr»**  Blvd. 
Austin.  TX  70758 
(512)  459-3344 
Dan** 

John  Fluk*  Mlg.  Co..  Inc. 
14400  Midway  Road 
OallM.  TX  75234 
(214)  233-9990 
HouatoA 

John  Fluk*  Mlg.  Co..  Ine, 
4240  Blu*  Bonn**  Or. 

3 1* fiord.  TX  77477 
(713)  491-5996 
S*n  Ar.UK*> 

John  Fluk*  Mfg.  Co.„  inc. 
10417  Gultctai* 

San  Antonio.  TX  78216 
(512)  340-2621 

UT,  Sett  Uk*  CKy 

John  Fluk*  Mtg.  Co..  Inc. 
5226  So.  300  W**l.  Suite  *2 
Salt  Uk*  City.  UT  84107 
(001)  268-933? 

WA»  Sum* 

John  Fluk*  Mtg,  Co..  Inc, 
5020  !*81h  Av«.  N.E. 

Suit*  *110 
R*dmond,  WA  98052 
(206)  901-6066 

$*nrks*  Cantor  Ar*«a 
CA,  »urtj*nk  (213)  849-4641 
CA.  8*mt*  Clara  (406)  727*6121 
CO,  Btnw  (303)  750-1228 
PU  Orlando  (305)  896-2296 
IL,  Cfctc**e  (312)  396-5800 
MA,  Surtlngton  (617)  273-4876 
MO,  taeMM  (301)  770-1576 
NJ,  Panmw  (201)  262-9550 
TX  DM***  (214)  233-9945 

WA,  ly*r*W  (206)  356-5560 


GA.  Attwtt* 

John  Fluk*  Mtg.  Co..  Ine. 
2700  D*tk  Fid.,  Suit*  250 
Marwtta,  GA  30067 
(404)  953-4747 
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INTERNATIONAL  SALES  OFFICES 


Cow.  $ A 
VHray  oa  Pino  *071 
Buano*  Auaa.  Argamma 
Ta  553-52**  Tu  2229* 

*u**ra*a  * 

timwo  inauumama  Ply  Ltd. 

»0  Bo*  30,  Concord.  NS  W 
2137 

Ta:  121  739-2999.  TLX:  (7801  758*7 
EinwMW  Inaarumania  Ply  Ud. 
21-23  Antnony  Onva 
Mt  WtMrty.  VIC  3i*8 
AuwaH« 

Ta  233-40*4.  TLX:  (7201  38204 
ElnvaMCO  wwu**ii  Pty  Lid. 
NclHWM  Sulla*  flkjfl 

0 PO.  Bo.  23*3 

Srtabana  4001.  Aoariua 

Ta  1071  228-3191 

3m— 4CO  iMpypwiut  Ply  Lid. 

G.P0  Boa  1240.  Adatanta 

SouIN  AuatrMl*  3001 

Ta:  <061  271-1  SOS 

Bma*«co  Irtatnjmami  Ply.  Ud. 

PO  Bo*  86.  OoanaBa 
Waal  Aua4ra4*a  8110 
Ta  (081  388-33*2 
AuaUta  * 

Watlar  Bakuacn 

Etaktrcnacri*  Garaan  GmbH  l Co. 
Vonrtao  NO 
Obacngtdaa  39 
ViannA  Austria 

Ta:  (02221  215565.  TLX:  IJ475S 

lm (MM 

Motnanand  Corporation 
24  Haanora  flfl,  Tikattai 
Once*  3.  Baogiaoaan 
TO-  237248  or  233 779 

B*4*lu*.  • 

Fiua#  (Bagiuml  $ A /N  v 
3,  Bya  oa  Ganavu 
1 1*0  Bn*—*.  Batgmm 
Tol:  121  219*080.  TLX.  29312 

e*»w*  • 

Com ni  Boinna  S.P.I. 

C*s>»*  7289.  U 7w  8c*»« 

TO  40892.  TLX:  3233 

tad  • 

PHM*  QjMiDfKPjWMI  f 
Commarcto  I.TOA 
At  tain—  *22. 

Alpnanlta.  ftaroan 

CtP  09401  9*0  Paulo.  Brai* 

T*  (0111  421-3477  TLX  01139489 
FLA*  Bra-  inOlfim  6 
Gommarcio  LT0A 
At  HWM  vdunt.  2V 401 
«*0  04  Janaro  9nUN 
Tati  232-1287 
»VM  a 

fUn«  0'ComWt  (PTE)  UlMIM 
NO.  t.  BK.D 

Surf  ri  Shoe  nouta  Gome*** 

MS*  1.  .ioiono  Tutting 
Bandar  San  S*t4M4.  Brutra 
Ta  29980 

ta«M  ■ 

AmUM  AdSOOSU  L» 

CMtanca  HSUS*.  31.  CHWM  St 
SUM.  MnaiM  TW'8  437 
Um  14*3  Kingdom 
Ta:  (794)  93944.  TLX:  929493 


Canataa  • 

Allan  CrtaMora  A uw..  Ltd 

*14  1939  XWi  A**  NX 

Calgary.  Al  44*14  T7E  SZS 

Ta:  (4031  230-1341.  TLX  00-921189 

Allai  CrawKNd  **AOC..  Lm 

PO.  Bag  3897 

P0W4I  SlAIIOn  "O' 

Edmonton,  Al 4*419  TJL  *K1 

T«  1*03)  *91-4883 

Allai  CrmaToro  Aaaoe . Lid 

3799  William  Sima 

Burnaby,  Bnuan  CommOta  VSC  3M3 

Ta:  (804)  284-1339  TLX  04-9*347 

Allan  Craartonl  AMK.  Ud 

981  Lajy  titan  Ptao* 

OtUPd*.  Ontario  M2  JO 
Ta:  (813)  722-79*2,  TLX  0533400 
Ajtan  Cnaarforo  Aaaoe..  Lm 
*603  Nonna"  Dm* 

VNMMUS*.  0MM  L4V  'J2 
Ta:  (419)  979-1400.  TLX.  0989*7* 
Altar  CrtartenJ  Aaaoe..  Lid 
7118  ccm  ita  Liai 
SI  Lauram.  Quae**  h«T  IE? 

Ta:  (S14)  731-894*.  TLX  06*2*8*4 
QMS  8 

Bull*  (Holland)  i.V 

P.0.  So*  9043.  4004  EB  Tilburg 

XMalftaunannadQ:  43.  4048  AN  Tilburg 

TTw  PMOtarwua 

Ta:  (013)  973871  TLX.  52237 

taiM  • 

Imronic*  Cnita  in* 

Manua  Uanrt  02*  • Q(.  0 

Causa  1922*.  Santiago  8 CNta 
Ta:  4*8*0.  TLX:  24030! 

Am:  irnron-c*  Onta 

Omnl  *» awn  «a»u»94  a * 

Slum  kviamation*i  Capon* non 

P 0.  8o«  CS080 

Evawt.  WA  8*309.  u S.A. 

Ta:  (206)  344-5411 

TLX:  152942  JOHN  FLUKE  EV7 

i , i, an  * 

3 ana-nap  6 muttumanuioon.  Lida 
Ca/ftu*  13.  No.  37-*l  01  «1 
AO.  Aarao  28480 
Bogoia  0E.  Coavnoi*  SA 
Ta:  232-44-32.  TLX  *47*7 
Cyan*  * 

Oral  Radatawon  Lto 
P O So*  1894,  NKx»u«.  Cyprus 
Ta  98121.  TLX:  (292389 
OaanataMMM  • 

Amtaa  Aaaociata*  Ud. 

Ctaraw*  houm.  31.  Claransa  »X 
llUM.  U.dOIM.a  TVP19  43T 
Unnad  Kingoom 
Ta:  (79*1  9344*.  TLX'  829949 
Daaaan  ■ 

Tig*  Oman  A/3 

Bana-ue  Br-n  222 

OK  ■ 2750  Bataroo.  Danman 
Ta  (2)  968111.  TLX:  1944)  34293 
ftiMaata  a 

Pro  taco  Coaun  Oa..  Ltd*. 

Ei*  Hod  "luiffl- 
Alta  iaoaOetLbna«2294y 
Am  Ora  tana  (Ptanta  Bata) 

Ouno.  tcuaioo* 

YU:  5298*4.  TLX:  (380)  2845 
Pwtaco  Coaun  Oa..  Lida. 

Catawwi  103  y utataom 
Cauda  *8733 
OuayaouN.  teu*<*x 
Ta:  529083 


X«y8<  and  9ataaa>  ■ 

Eldcwonic  Engmaanno  Liaaon  Ortiea 
P.O.  Boa  2981  Honayl 
Hataoom.  Cairo.  £(iy« 

Ta  981588.  TLX.  (927)  82SOJ 

(notand  a 

Flu**  (Oraai  Bmanl  LTD 
Colon  ta  Way 
walord.  Hdru.  W02  4TT 
unnad  Kmgoom 

Ta:  10833)  *0611.  TLX:  (991)  83*443 

Papua*.  (0«23  ) 29097 

|*ta*ta  a 

Fluka  (Holland)  B.V. 

PO.  Boa  4343.  5004  ED  Tilburg 
XiMnnauMtanaMg  53.  50*8  AN  Tilburg 
Tn*  NMPtananoa 
TU:  (0131  673873.  TLX  52237 

n * 

AWA  Fl|l 

*7  Portin'  Pond.  Win  Bay 
Suva.  Fill 

Ta:  31 2079.  TLX:  FJ23*? 

PI  Nad  4 1 

Qy  FmdJQ  AS.  TdoNauuaia  7 

02700  Kauntadtan.  Finland 

Puh:  (0)  9092245.  TLX  (947)  123129 

Pnwiaa  8 

M.a.  Etaetromou*  SA 

Pua  Foumy  906.  21  Contra 

7 9330  BUC 

B.P.  NO.  SI 

79330  BUC.  Frtnea 

Tat  (3)  8569131.  TLX.  (9*21  699AU 

OdPMdn  Pun. train  «•■»>»■  * 

Amtaa  Aaaouaapa  ua. 

Ciafanca  Houaa.  31.  Ctananca  Si. 
SUanM.  U«IOM>  TWU  *ST 
Urutad  Kmgoom 
ra:  (794)  43554.  TLX:  829955 
Saaa  Fudam  ftaautdM  « 

Fluka  (Okutacntandt  GmbH 
M*k-Muaea  Slrad*  t 
50*5  lamanng,  w«a  0*n«any 
Ta:  (0981  99050.  TLX:  522*72 
Bao<ta»:  (098)  890519* 

Flukd  (Dduacmana)  GmbH 
ItaMcltwuu  53 
4000  Oudaaoorf  30.  W«d<  Oarmany 
Ta:  102111  *50631.  TLX:  (9*1)  94B5576 
Qr*aoa  a 

Hdtamie  Setamiftc  Naprammabona  Lid. 

II,  yr*4d«4  S Irani 

ADtana  *12.  Oraaca 

Ta:  (I)  7111*0.  TLX:  (993)  218330 

Scnman  * Cd.  (H  K.)  Lid. 

2901  FI.  Wing  on  Caura 
111  Connaugnl  Fload 
Canoa  Hong  Kong 
Ta:  5— *4498* 

TLX:  7*79* 

Hungary  a 

Amwal  laarioraaa  i.io 

Ora  tiouaa.  31.  Clarane*  Si 
Suunai.  MKWtaaaa  TW19  «ST 
Unnad  Kingdom 
Ta:  (794)  43*54.  TLX:  83B954 
lanaM  a 

Kmiian  0.  Skagdora  lm. 

PO  BOk906 
Baykiank.  watand 
Ta:  24120.  TLX:  2133 
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Malta  a 

Hinanrpn  Sarvioaa  Pn  Ltd 
98/A.L  Jagmonandai  Marg 
Bombay  400  03*.  inoi* 

Ta-  *11314.  TU:  112329 
nan  On  run  5arv-caa  Pvt  Ud 
»m  Mam  Boad 

33/**-A  FI,,  Man!  Vila*  fc.tana.on 
Bangalora  5*0  0*3,  India 
Ta:  33138.  TU.  (8531  09*5741 
Mammon  Sanncaa  Pvi  Lid 
SKannniaatan.  OKica  No  * 

*IP  Floor  9 Camac  Slraa 
Caicuna  700  017  India 
Ta:  4S4C33  *47541 
Hmdilron  Sarncaa  Pvt  Lid 
204-20*  nankon!  Towvr 
8*  Nann  Plkca 
Nana  Darn.  110019.  India 
Ta:  9*0390.  TU:  («4I  31*880 
rvntanron  Samoa.  Pii  Lid 
Snnam  Comoiax,  Sin  Floor 
1-1-59/1  10  1-I-59/11 
Saropni  Can  Boad 
Sacumtaraoad  500  003  India 
Ta-  *21 1 1 ?.  TU:  (8531  0144  175 
lnlianar.4  a 

P T Dwi  Tunggai  jay*  Sakti 

Kaoayoran  Bary 

Jakarta  Saiaian.  indonau* 

Ta:  716374.  TLX  *1305 

Iran  a 

Fluaa  (Holland)  BV 

P.O  Bo.  4353.  5004  EB  Tilburg 

Zavannauvaanwag  53  504*  AN 

Too  Natnanand a 

Ta:  (013!  473873.  TU.  5223? 

kalian*  a 

Euro  Etaoronica 

12  Bmi  Wii 

Navan  Coumy  Maam.  iitaw 
Ta  («)  21577.  TU  l*S11  31*2 

tanud  a 

P.D.T.  Etacoomo*  Engmaanng  Ud. 

PO.  Boa  75 

49.  Sokouw  Slraa 

Bamat  Haanaron  47215.  laraa 

Ta:  (1)  *91214,  TU.  1822)  321*3 

ItaW  « 

StatrU  S.o  A 

Via  Pauia  oa  vaoado  5* 

20082  Cnaax  Balaamo 
MHan  lujy 

Ta  (2)  *1*1883.  TU:  19*3)  334*43 
Stelfa:  S.pA 

Via  amaappa  Armauni  No  38 
001*3  Boma,  Italy 
Ta:  |9)  5815551.  TU:  (8*3)  5(359 
Stair*.  S.pA. 

Via  Onto 
Pareo  S.  Paw 
801 26  Nactao.  Italy 
Ta:  (81)  7478700 
ilraan  * 

jonn  Fiu*a  Mtg.  Co.,  lire, 
japan  Branen 
Sumilomo  Higaani 
Stunoaanl  Blog. 

1-1.11  Mamanrataueno 
Maia»-ku.  to* yo.  Japan 
Tat  (03)  *390181.  TLX  2*2*331 
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Kany*  a 

A DCOM  LW. 

P 0 Bo.  30070 

Haa-obi.  lurry.  Out  Atrtci 
Tat  Ul»5.  TU  2263* 

Kara*  • 

Elaetro-Sewca  Kora*  Co 
CPO  So. 

Room  *03.  BoorWo  Blog 
S*-'2  jangchung-tK* 

Jung-.u 
Saoul.  Kora* 

Tat  2*1-7702.  TU.  K23341 

Hmt  • 

*j-a*n*r  mt  0/oue 
P 0 9o.  26472  Sold 
Kuwait  Annum  Quit 
Tat  44010*7  TU:  COM 

UMwM  an*  ■ 

M ««M  (EHCbOntc  Orrmon) 

PO  Bo.  11-3*73 

Bairul  Labarton 

Tat:  412423.  TU  |*23|  22*4* 

UW  = 

Fluka  (HonanO!  8 V. 

70  30.  SOU.  500*  69  Tilburg 

53.  lOM  AN  Tilburg 

Th«  Namanana. 

Tat:  |013l  473973.  TU:  42237 

IMMrMA  . 

Macomo  wan  SON  BMO 
Lot  }.,  Lorong  1374A 
Pataling  Jay*.  IWwi 

Tat  471*15,  TU  UA37H0S 

Hum  * 

£>aevon»c*  y Tacnotogi* 

AnarvuKS*  S A.  OA  C.V 
P.trK-C.3  PKPtfA  S3 
CirCUItO  ComarcUU  S*l#Hl* 

NAucatOann  Eoo  Oa  M#*IC0 
Tat.  303  0002 
TU.  (3*31  017  2*87 
“w«  * 

A**OCI*t#0  Emarpnaa* 

QPO  80.  790.  Pyaohai  To** 

KAtnmanOO.  Naoat 
Tat  13AM 

HMUnana  a 

Run*  |NaO*n«n<J>  8.V 
G**tboi»nng  14 

soil  OS  Tiioatg 

Th*  Namananc. 

70  So.  11J 
MOO  AC  Tilburg 
Tha  Namattano* 

Tat  1013)  152*54.  TU:  S2M3 

Naar  IWaM  « 

MCLaan  intomsauon  Tacrmotogy,  ucs. 
CO.  Bor  9KM.  Nawmanat 
Aucitanfl  >.  Nan  2* atang 
Ta<  S01-B01:  TU  (Mt)  N2  214  70 
Mccaan  tntonmauoo  Taehnotogy.  U8. 
70  hunt 

watungion.  Nan  Zaatane 
Tat:  451-140  w 5»A-*2e 

TAfarta  • 

Uo'ai  enginwrmg  Co.,  Cut. 

70  8w  4309 
Lagoa.  Wigana 
Tai  W07M.  TU  21343 

Naratay  a 

uorganxiama  A Co  A/S 
Konghatiagat*  3 
70  So.  6669.  Boo**o««» 

OM0  5,  Norway 

Tat  (2)  394110.  TU  1*44)7171* 

Oaaan  a 

Out  Commumcaucot 
P0  fto «9W 
Muacat 

Suitanoi*  at  Oman 
Tat  702044  07  703462 
TU  3144 


PaUatax  a 

Pa*  «l*maooo*l  Ooaralion* 

SOS  Munammaat  Houa* 

1.1,  Chunongar  Roac 

P 0.  So.  4323.  Karachi.  Pwunan 

Tar:  221 127  TU  19 42)  244*1 

7W1  laaai  a 

Flu.a  (Kotlanal  B V 

P.0.  Boa  SOM.  400*  EB  Tilburg 

ZarannauraMmwag  S3  SOI*  AN  Tilburg 

Tnt  Namaoano* 

Tar  (013)  *73973.  TU  42237 
Pm  a 

imoonaexma*  V Rapraaantaoona* 
Eiactromcaa  $>. 

Aada.  Fran.lm  0.  Rooaaratt  IQS 
Uma  1,  Pan. 

Tat  2*0440.  TU  (3**)  2S«»3 

Soar.  RaOio  A Electronic*.  Cor*. 

10*4  0"gpm  St..  $1*  Coal 

Maml*.  Philiooma* 

Tar.  *7-ii-»a.  TU;  77*01 
Scam  Room  A Elaaromca  Cor* 
Graanruiia  7 0.  So.  410 
San  Juan.  Marro-Aiana* 

Phiiioomw.  Zip  3113 
Tat:  77-41-82 

Kotor  >*  • 

Amlaat  Aaaociata*  L10 
Clarooea  HOMO*.  3’.  Ctaranca  SI 
Sl*>o*».  MMOtoa*.  TX14  AST 
Umiad  Kaigoom 
T«.  (7*4!  43554,  TU.  92*455 
*oraa*oi  a 

0*c*oa-£»aip«7**7so*  a* 

Giactromca.  Co*. 

Boa  Paoro  Nunn.  47-C 

1000  uaooa.  Portugal 

P.0.  Boa  M2*.  1003  Lueoa  Coo*. 

lot.  (191  S7194*.  TU:  (932)  14*4* 

Qatar  a 

Tocnooaogy  Organ  A4UK>r. 

P 0.  So.  444*.  Oon*.  Qatar 
T«.  321*31  TU:  («S7>  *441 

Boaaaoaa  a 

Amtaal  AaaodaUN  CIO. 

Ctaranca  hou**.  31,  Ctaranca  31. 
Stoma*.  UiatDaaaa  Twi4  *SY 

und«4  Kmgoom 

Tat:  (7*1)  43444,  TU  92S&44 

Aaidi  AraMa  a 

E)actyon<  Eguipmant  Atamatmg  Co. 

I>Q  Bo.  3740 
Btyaon.  SauOc  Arataa 
Tae  (i)  *77-144001 
TU:  (Mil  20H20 
tang*****  a 

Ran*  O’Connor'i  (PTE)  Uiwlao 

M Pant  Pantang  Rood 

Smgapor*  041 1 

Raoupnc  of  Smgapora 

Tat:  4379*4 

TU:  RS121023 

AoauBa  a 

Fium  (Hotiana)  B.Y 

P 0 So.  SOW.  5004  EB  TIIBurg 

Zantnnaoaatonrrag  43.  4044  AN  Tilburg 

Tna  Natnananna 

Tat  (013)  473*73,  TU:  52237 

Muni  Aanca  a 

Fiuaa  S A.  | Ply)  Ltd 

PQ.  So.  38797.  Bramtay  2019 

Raeueiic  ot  South  Africa 

Tat  (Oil)  784-3170  TU  *2*329 

AaaM  « 

Mtaoano  Etaciroruca  S A 
Poiigooo  inouatnat  Ltrtinaa 
Aeanaoo  0«  Corraoa  *4 
Ateoreon  (MaanO),  Spam 
Tat  (1)  0194104 
TU.  (431)  2240* 


on  cm*  * 

J*y-£*  Elaeirootei 

140  Poorvarama  Mawatna 

Cotomoo  5.  Sn  Canaa 

Tat  073-2383 

two  Pan  a 

Ta^matrumant  Afi 

70  Bo.  A490 

142  01  vaumgoy.  SwaOan 

Tat  II)  3*0370,  TU  (*»*)  1S770 

A-naanarM  a 

Trace  Elaciromc  AQ 

Oanatacnairaaaa  1 

4002  Zuncn.  S«itx*nan0 

Tat:  |i)  2010711  TU:  (4141  4*319 

*ytta  a 

Maeaa  (Eiaeuonic  Dtn*«n) 

70.  So.  123* 

DamaacuA  Syria 
T*7*m.  a 

Scnn>01  Sci^blk:  Far  Eaai  LUJ 
900.  Oia  Ham  stag. 

94.  Chung  Snan  N RS..  Sac.  2 
Tateat.  Tarwan 
Tat  441*403.  TU  11111 
ThaaMa  * 

Maaaurarroni.  ua 

148*710  Ramaamnaang  (Cl. 

Kuamarn.  Bang.o*  21.  Thai  lane 
Tai.  31133*8.  TU:  9t1*3 
Tunaata  a 
Satao  S.A.R.C, 

4.  Ru*  t>*  Soon* 

Tuna  - 1000  RP.  Tunaaia 

Tai:  (!)  2*4083.  TU:  193*1  13030 

Turttay# 

Entman  ElaAtronis  AMHr 
Ticarat  Anonim  Srmat? 

Nacabbay  Can  8273 
Ktuaroy.  latanbui,  Tutitay 

Tat:  A41414 
TU:  (421)  23343 
Umaatt  An*  SMraaaa  * 

Ai  Sanani  True.  Eat. 

P.0.  Bo.  7t«r 

Abu-Onabi.  Unrtac  Arab  Emaata* 

Tn:  921370  or  421371 

TLX  23*44 

Unnan  Ktntaiaaa  a 

Run  (Qraat  Bourn)  ua 

Cotoniat  way 

wanoro,  Hanx  W02  ITT 

Lmuad  Kmgoom 

Tat:  (0823!  *0411.  TU:  834443 

RaeitAX  (0823)  25047 

Ovguat  » 

Coaam  Uruguay!  S~A. 

CaarU*  da  Corraoa  1403 
Lioartao  2329 
Montamoao.  Uruguay 
Tat:  78-80-13.  TU;  UY0671 
UX.4.A.  a 

Amiaat  Aiaocraiaa  Ua 
Ctaranca  Houm,  31,  Daranca  St. 

S lama*.  Ukkmwk  TSW19  aSY 

Unnaa  Kmgoom 

Tat:  (7941  43454,  TU:  82*444 

Yamniala  a 

Coaam.  C.A. 

Cana  9 Con  Can*  t.  Sait.  Eamurw 
Aeanaoo  0*  Comae 
NR-70.134  U»  Rum* 

Caracar.  1070A.  V*n«u*(. 

Tat:  238-08*7.  TU  (3*5)  21027 
Yaaao » C 

Flun  (HOtlanrJ)  8.V 

P O.  Bo.  SOM  500*  EB  Tilbutg 

ZarannaunTHnwao  M.  50*9  AN  Tilburg 

The  Nathan  anew 

Tai:  (013)  973973.  TU:  52237 


Yugaatam*  a 

Amtaal  Aaaociataa  Cut 

Claranc*  noua*.  31,  Claranc*  St 

Slamaa.  Mania**.  TW19  <SY 

unilao  Kingeom 

Tat.  (7411  41545.  TU'  924444 


■ Suppti*d  «nd  Supported  fty 

FluKa  (HonanO)  B.V 

P.O.  Bo.  4043.  5004  EB  Tilburg 

2(a»aniw7»aian..ag  53.  50**  AN  Tilburg 

Tha  Naoiananat 

Tat  (013)  473*73.  TU:  52237 

• Supple  Supported  by 

Flu.*  miamaicmat  Coroornuon 
P 0 Bo.  C90B0 
EwaraO.  WA  *420*  U.S.A 
Tac  (20*1  354-4500 
TU:  152462  JOHN  FLUKE  EVT 


IfL-UKEI 


6b/Sales  and  Service  Centers 


TECHNICAL  SERVICE  CENTERS 


U.8JL 

CA.  tmfmH 

jonn  Bum  mi*  C».  hie. 

(219)  (46  4641 
CAMOh 

jotw  Bum  Ml*  Go.,  me. 

1*061  727-6121 
CO.  Dww 

John  Fki ««  Ml*  Co.  Inc. 

mi  rso-ia* 

J onr.  r luu  Ml*  Co.  Inc. 

(JOS)  N«-Z>M 
*-  *■«*•*  Me— l 
John  Fut  Mt*  Co.  me. 

(Si2i  ym-ttea 

m.  twwift — 

AOAn  FIA*  Mt*  Co,  Inc. 

(«i  7i  rry-ten 
MO.  Aemin 
John  Fiji*  Ml*.  Co,  Inc. 

(301)  770-1576 
X4. 

Adhn  Fluke  Ml*  Co,  Inc. 

(son  ao-awd 

TV  Mot 

jonn  Fluke  Ml*  Co,  Inc. 

(214)  233-6845 

WA  tom* 

John  Fluke  Mt*  Co.  Inc. 

(205)  M6-S463 

Oth«r  Count  rt®« 

AlftMlM.  »MM0«k  Ainu 

Coeem  SA. 

Til:  S*2-S24*/»4*6 
TU  1222*4  COASN  A* 

Akioklk.  Gemra* 

BmooKO  ine/runumtk  Fly  UO 
Tet  (02)  736-2M* 

TU  (790)  25667 
Aminat,  Mint  «mmt 
Smeeeco  lhk*ru/nant*  Fly  ue, 

Tet  OJ-ZJJ-tO** 

TU  *006 

fcufikit.  tikmmii 

Ekneeocc  Ineoumantt  Fly  UO 
Tet  (071  209-3161 

taMi-Ml 

•M  (Minch  EMctronMcne  Omit 
CkWI  6 Co. 

TO  (0222)  235665 
TLX  194756 


Fluke  (Beigtum)  SAM  A 
TO  (02)  2164060 
TLX  26312 

Mac*.  tee  Curt. 

Fluke  StTM-mouem*  E Comtcio  LtOe. 
TO  (Oil)  121-9803 

fut  oiiaaM*  fui  m 

C—6ki  Celery.  *» 

Allen  Crowton  Aeeoorai  UO 
Tet  (403)  290.1341 
Geneee.  Buratty.  *C 
Alien  Cnnwien)  amoomm  UO 
Tet  1*04)  2*4-193# 

Gram.  IHMM4  ON 
keen  Cnwiord  Aeeooem  LB. 

Ten  (416)  676-1600 


CMta.  ilA«H*l 

Imxtntoe  Chile  LB*. 

Tot  44640 

rut  340901 

6e.(Jo*B««  Ateeen*<  MHKule 
Tot.'  *46412 
fllllMll,  6*6644 
Shura  6 Inetrumentecton.  L«e. 
Tit:  232-46-92 
TUt  467*7  CQAS*  CO 
Dm, it  eA,  ira« 

Te*e  QMn  A/3 
Tet  (02)  666111 
TUt  16263  TOA3  8X 
lauaM,  Ouoae 
EiJthcao  'Jenco* 

Tet  626664,  528764 

rue  aM6  f-ouib  ea 

UtW-CoW 

Beetron*  tnotneeim*  Ueooon  Oltloe 
Tet  561664 
TUt  (*27l  62602 
lniik-4.  WeMnt,  Hart) 

Fluke  (One!  Untwn)  LTD 
Tet  44-623-40511 
TU  634663 
FMM  KliueilttikM 
Oy  Fiocnc  AS 
Tet  (0)  6062266 
TUt  123126 
Ferae.  HOC 
M.B.  Electromou*  $A> 

Tit  (01)  6666131 
TUt  686414 
Pteee*.  Athene 

(Milan,:  SaenttKc  flepfueakrieacn* 
Tet  (01)  711140 
TUt  216390 

He*»  *»•«,  he#  Km* 

Sennuoi  * Co.  (H.lt)  LB. 

Tet  3-406644 
TUt  74766  SCM44C  KX 
MM  ItHief 
Mtnonron  Senooee  Pit.  Uct 
Tet  (11316.  I1S344 
TUt  (69-112326  MWL  1* 


Mmcrtroh  Stnoe*  pit  U0. 

Tet  99196 
TUt  0646741 
MM,  Men  OMW 
nnotron  SemMe  FM.  UO 
Tet  (1611* 

TUt  (HI  46*0  S*MP  m 
■Marti.  AetteTH  IWM 

FT.  0w<  Tun*»M  Jey4  SttU 
Tet  7163T4 
TLX  4730*  01-13  IA 
ran.  Kernel  tMAeren 
K.O.T.  Eiecvonica  Engeneenn*  UO. 
Tee  («)  46921* 

TUt  92143 
My,  Men 
Deuel  S-eA 
Tel:  (02)  *1*1*69 
TUX'  334*43 


IWy.  Keee* 

Sum  SjA 
Tit  (08)  5615SS1 
TUt  66366 
JraA  Teeye 
jonn  Fluke  Ml*  Co,  Inc. 
Jepen  Stench 
Tet  (CO)  *34-01*1 
TU  (T*1)  242*931  (FLUKJPJ) 
Kora.  **eu< 

Bearo-Scrtnoe  Kora  Co. 

Tet  2*1-7702.  2*0-160* 

TU  «49»1 


MaoonO  UniYW  SON  »H0 
TA:  579465 
TU  MA37506 
Mttee,  MHe*  DA 

OearoncA  y Taehdcvie 
Anuuec*  SA,  M CV.  (ETA) 
Tet  983  06  02  at  981  57  S3 
TU-  0172*67  8U0SME 


Flute  (NecMnenO)  B.V. 

Tet  (030)  *36614 
TU  47128 
MMrtra*.  7*BM»* 

Fluke  (Hellene)  EV. 

Tit  (0131  579873 
TUX  52237 

KrtlMUMM 

Ucteen  intonneaan  Tecnneieoy,  UW. 
Tet  501-601.  501-216.  5*7-037 
TU  14221570  THERMAL 
Mrtrty.OM 
Mo'*en*tMro*  6 Co  A/3 
Tet  (02)  3MH0 
TUt  7171# 

Feeran.  KeraW 
F*k  intemecone)  OeenOonc 
Tet  221127.  238062 

TU  244*4  PIO  F* 

Fem,  Dm 

imponecjone*  Y fteoreoeniecionee 
Eieci/ctucee  3A 

Tot  28*650 

TU:  J74JS663 

FMMMI,  More  MM* 

5044k  Reffio  4 Ikorana  Cons 
Tet  76-74-1* 

TU  27*01  «A  FH 

FokKMt.  Ueke* 

Draoe-Equmenweoe  0* 
tocmct  14*. 

Tet  (16)  574*64 
TU:  1*466 

Koeuiei  1 (In geo  in,  (rtgwim 

Ren*  OCcnnot'i  IFTE)  Lknnea 
Tel:  437*44.  299052 
TU  OCONSIN  FUK1029 
KkeuaFe  *4  SetMA  AIM*.  Braelay 

Flu**  SA  (Fly)  LB. 

Tit  (011)  7*6-1170 
TU  42432* 


CefrtM.  *t  LeraetPQ 

AUcn  Cnrtrtort  AeeocrtM  LB. 
T*  (514)  731-66*4 


tortn.  AArtrtrtA  (MeMKI 

Mleoeno  EieetronM  SA 
Tel:  (01)  at*410( 

TU  22404/42*34 

Irartn.  v*«n*ey 

Ikrtinilrumeni  AS 
TA:  (05)  360370 
TU'  15770 

(MeeAenA  ZurtM 

Treco  EHctromq  A0 
Tit  (01)  2010711 
TU  54315 

T—L  TAM 

Scnnmn  Scrt/iOftc  Fez  Eeei  Lie. 
TW:  5414600 
TU  11111  SennMt 
Thera*,  * —peel 

MemunM/onik  Lie. 

Tet  :i439«a.  3143490 
TU  51143  DCJOOKK  TH 
TlA**5,  MenM 
Eilunen  EHfttrenlk  Alocw 
Tet  (01)  5461 
TU  23343 
Drawn,  MAM 
Coeiin  Urufluey*  SAL. 

Ta:  28-31-662 
TU  UT  5671  OflOCUER 
yeninrini,  Craoee 
Co*#b,  CA 
Tet  36-74-42.  36-74-65 
TU  21027  EMVEN  VE 
Wot  Oe«A*Ry,  I*mm«« 

Fluke  (Oouoicwena)  OmoH 
TA:  (066)  96050 
YU  0622472 
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Appendix  6c 
ASCII/IEEE-488  Character  Set 


6c/Character  Set 


6c/Character  Set 


ASCII 

CHAR. 

DECIMAL 

OCTAL 

HEX 

BINARY 
7654  3210 

DEV. 

NO. 

MESSAGE 

ATN-TRUE 

SPACE 

32 

040 

20 

0010  0000 

0 

MLA 

! 

33 

041 

21 

0010  0001 

1 

MLA 

" 

34 

042 

22 

0010  0010 

2 

MLA 

# 

35 

043 

23 

0010  0011 

3 

MLA 

S 

36 

044 

24 

0010  0100 

4 

MLA 

% 

37 

045 

25 

0010  0101 

5 

MLA 

& 

38 

046 

26 

6 

MLA 

39 

047 

27 

0010  0111 

7 

MLA 

( 

40 

050 

28 

0010  1000 

8 

MLA 

) 

41 

051 

29 

0010  1001 

9 

MLA 

* 

42 

052 

2A 

0010  1010 

10 

MLA 

+ 

43 

053 

2B 

0010  1011 

11 

■ 

44 

054 

2C 

0010  1100 

12 

p|^9 

45 

2D 

0010  1101 

13 

S§S| 

CO 

46 

2E 

0010  1110 

14 

CO 

/ 

47 

057 

2F 

0010  1111 

15 

MLA 

yj 

az 

0 

48 

060 

30 

0011  0000 

MLA 

o 

< 

1 

49 

061 

31 

0011  0001 

BH 

MLA 

Z 

2 

50 

062 

32 

0011  0010 

18 

MLA 

5— 

3 

51 

063 

33 

0011  0011 

19 

MLA 

.K-J 

4 

52 

064 

34 

0011  0100 

20 

MLA 

5 

53 

065 

35 

0011  0101 

21 

MLA 

6 

54 

36 

0011  0110 

22 

MLA 

7 

55 

067 

37 

0011  0111 

23 

MLA 

8 

56 

070 

38 

0011  1000 

24 

mm 

9 

57 

071 

39 

0011  1001 

25 

HR 

58 

072 

3 A 

0011  1010 

26 

MLA 

59 

073 

3B 

0011  1011 

27 

MLA 

< 

60 

■sn 

3C 

0011  1100 

28 

MLA 

= 

61 

HirZfl 

3D 

0011  1101 

29 

MLA 

> 

62 

Hi  iH 

3E 

0011  1110 

30 

■ 

63 

077 

3F 

0011  1111 

UNL 

6c-3 


6c/Character  Set 


ASCII 

OCTAL 

HEX 

BINARY 

DEV. 

MESSAGE 

CHAR. 

ala 

7654  3210 

NO. 

3* 

— 

3E 

II 

TRUE 

@ 

64 

40 

0100  0000 

B 

MTA 

A 

65 

101 

41 

0100  0001 

n 

MIA 

B 

66 

42 

0100  0010 

2 

MTA 

C 

67 

103 

43 

0100  0011 

3 

MTA 

D 

104 

44 

4 

MTA 

E 

69 

105 

45 

5 

MTA 

F 

70 

106 

46 

0100  0110 

6 

MTA 

G 

71 

107 

47 

7 

MTA 

H 

72 

110 

48 

0100  1000 

8 

MTA 

i 

73 

111 

49 

0100  1001 

9 

MTA 

J 

74 

112 

4 A 

0100  1010 

10 

MTA 

K 

75 

113 

4B 

0100  1011 

11 

MTA 

L 

76 

114 

40 

0100  1100 

o 

MTA 

C/3 

M 

77 

115 

40 

0100  1101 

fcii 

MTA 

UJ 

N 

78 

116 

4E 

14 

MTA 

CO 

mm 

79 

117 

4F 

0100  1111 

□ 

MTA 

cc 

Q 

p 

80 

BH 

50 

0101  0000 

16 

n 

< 

G 

81 

HI 

51 

0101  0001 

17 

m 

R 

82 

nn 

52 

0101  0010 

18 

MTA 

►— 

S 

83 

123 

53 

0101  0011 

19 

im 

T 

— 

139 

54 

0101  0100 

20 

MTA 

U 

85  i 

nil 

55 

0101  0101 

21 

MTA 

V 

fiH 

56 

0101  0110 

22 

MTA 

W 

87 

127 

57 

0101  0111 

23 

MTA 

X 

130 

58 

0101  1000 

24 

MTA 

Y 

89 

131 

59 

0101  1001 

25 

MTA 

2 

mm 

132 

5A 

0101  1010 

26 

MTA 

( 

91 

133 

5B 

0101  1011 

27 

MTA 

\ 

92 

um 

5C 

0101  1100 

28 

n 

1 

93 

in 

5D 

0101  1101 

29 

MTA 

A 

94 

19 

5E 

0101  1110 

30 

MTA 

— 

95 

137 

. 5f 

0101  1111 

UNT 

6c/Character  Set 


Documentation  for  2285B 


INTRODUCTION 

The  2280  Series  manual  set  (User  Guide , System  Guide, 
and  Service  Manual)  documents  the  2280B  Data  Logger. 
These  manuals,  although  compatible  with  the  2285B  Data 
Logger,  do  require  some  further  explanation.  Some 
features  can  be  used  with  the  2280B,  but  not  with  the 
2285B.  Also,  some  option  assemblies  cannot  be  used  with 
the  2285B.  This  Appendix  describes  these  differences. 

FEATURES 

The  2285 B is  an  economical  solution  to  a data  logging 
system  not  requiring  the  expansion  capabilities  of  the 
2280B.  The  following  configuration  is  possible: 

o The  channel  total  for  the  2285B  is  limited  to  100. 

o The  number  of  alarm  lists  is  limited  to  100. 

o The  TAPE  and  DATA  TRANSFER  front  panel  keys  are 
not  functional  (the  Cartridge  Tape  option  is  not 
available) . 


6d/2285B 


OPTIONS 

The  following  option  assemblies  cannot  be  used  with  the 
2285B-. 

o Advanced  Math  Processor  (2280A-211) 

o DC  Cartridge  Tape  (2280A-214) 

o Counter/Totalizer  (2280B-167) 

o Analog  Output  (2280B-170) 


6d-2 


Appendix  6e 
Documentation  for  2280A 


imODUCTION 

The  2280  Series  rranual  set  (User  Guide,  System.  Guide, 
and  Service  Manual)  documents  the  2280B  Data  Logger. 
These  manuals,  although  compatible  with  the  2280A  Data 
Logger,  do  require  sane  further  explanation.  Some 
features  can  be  used  with  the  2280B,  but  not  on  the 
2280A.  Several  option  assemblies  can.  be  used  with  the 
2280B,  but  not  with  the  2280A.  This  Appendix  describes 
these  differences. 


6e/228QA 


FEATURES 

Features  of  the  2280A  differ  from  those  of  the  2280B  in 

the  following  areas: 

o Alarm  Limits:  alarm  limits  cannot  be  changed  while 
scanning. 

o Pseudo  Channels:  pseudo  channels  values  cannot  be 
changed  while  scanning. 

o Scan  Once  Trigger  Mode:  not  available  on  2280A. 

o Remotely  Terminated  Thermocouples:  not  supported 
by  2280A.  (the  64.000  mV  with  open  thermocouple 
detect  measurement  range  is  not  available.) 

o Time  of  Day:  not  shown  during  scanning. 

o AC  voltage  measurement  require  a programmed  math 
expression.  This  expression  adds  the  diode  voltage 
drop  incurred  in  the  ac-to-de  conversion. 

o The  LIN1,  LJN2,  and  KFD  functions  are  not 
available. 


OPTIONS 

The  following  option  assemblies  cannot  be  used  with  the 
2280A: 


o RTD/Resistance  Scanner  and  Connector 
(2280B-163/-177) 

o Counter/Totalizer  (2280B-167) 
o Analog  Output  (2280B-170) 


6e-2 


Appendix  6f 
Connector  Pinouts 


Alarms  Connector  ( J25)  6f~2 

Analog  Output  Connector  6f-3 


Counter/Totalizer  Connector  . ....  6f-4 


Serial  Link  Connector  (J23)  .. 


...  6 £-5 


6f/Pinouts 


ALARM  CXJTPOT/TRIGGER  INPUT  Connector 
(025,  Rear  Panel) 

Pinouts  for  this  rear  panel  connector  are: 


Pin: 


.1 , 3 , 5 ,6 , 1 


2 


4,8 


Function: 

Return  connection  for  trigger  input 
(connected  to  logic  common) 

Hardware  trigger  input 
(pulled  up  to  +5V  dc) 

Low-to-high  transition  causes  scan 
trigger. 

Master  alarm  output  relay  contacts 
(2.8  VA  maximum) 


Earth  ground  (shield) 


6 f7  Pinouts 


Analog  Output  (228CB-170) 

Pinouts  for  the  22-pin  screw  terminal  connector  are 


Pin 

Signal  Name 

1 

Channel 

0, 

Voltage  Source 

2 

Channel 

0, 

0 to  10  Volt  Return 

3 

Channel 

0, 

-5  to  5 Volt  Return 

4 

Channel 

0, 

4 to  20  Milliamp  Source 

5 

Channel 

0, 

4 to  20  Milliamp  Return 

6 

Channel 

1, 

Voltage  Source 

7 

Channel 

1/ 

0 to  10  Volt  Return 

8 

Channel 

1/ 

-5  to  5 Volt  Return 

9 

Channel 

1, 

4 to  20  Milliamp  Source 

10 

Channel 

1/ 

4 to  20  Milliamp  Return 

11 

Channel 

2, 

Voltage  Source 

12 

Channel 

2 , 

0 to  10  Volt  Return 

13 

Channel 

2, 

-5  to  5 Volt  Return 

14 

Channel 

2 - 

% to  20  Milliamp  Source 

15 

Channel 

2, 

4 to  20  Milliamp  Return 

16 

Channel 

3 / 

Voltage  Source 

17 

Channel 

3, 

0 to  10  Volt  Return 

18 

Channel 

3 , 

-5  to  5 Volt  Return 

19 

Channel 

3, 

4 to  20  Milliamp  Source 

20 

Channel 

3 / 

4 to  20  Milliamp  Return 

21 

22 

-10  V Reference  Voltage 
14  V 

6 f /Pinouts 


Counter/Totalizer  (2280B-167) 

Pinouts  for  the  22-pin  screw  terminal  connector  are 
Pin  Signal  Name 

1 Test  Clock 

2 Return 

3 Return 


4 

Channel 

0, 

Input 

5 

Channel 

0, 

Threshold 

Test 

Point 

6 

Return 

7 

Channel 

1/ 

Input 

8 

Channel 

1/ 

Threshold 

Test 

Point 

9 

Return 

10 

Channel 

2, 

Input 

11 

Channel 

2, 

Threshold 

Test 

Point 

12 

Return 

13 

Channel 

3, 

Input 

14 

Channel 

3 # 

Threshold 

Test 

Point 

15 

Return 

16 

Channel 

4 1 

Input 

17 

Channel 

4 f 

Threshold 

Test 

Point 

18 

Return 

19 

Channel 

5, 

Input 

20 

Channel 

5 / 

Threshold 

Test 

Point 

21 

Return 

22  Variable  Reference  Voltage  Test  Point 


VO  H --J  03 
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Serial  Link  Connector  (J23,  Rear  Panel) 

Pinouts  for  the  25-pin  connector  (J22)  are 


Pin: 


Function: 


4,5,6,12  . Ground  1 

14  TX+ 

13  TX- 

RX+ 


,2,3  +24V 

,10,11  -24V  Return  (Ground  3) 

15  Earth  Ground 


Appendix  6g 
System  Specifications 


General  Specifications  ......................  6g-3 

Accuracy  Specifications 

Tanperature  Measurement 

Using  Thermocouples  ...............  6 g~7 

Using  RTDs 

With  163/177  Options  .........  6g-7 

With  164/17 4 Options  .........  6g-17 

DC  Voltage  Measurement  6g~18 

PC  Voltage  Measurement  63-19 

DC  Current  Measurement  .................  6g-20 

Resistance  Measurement 

With  163/177  Options  6g-21 

With  164/174  Options  6g-25 

Strain  Measuronent  .....................  6g-26 
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6g/General  Specifications 


GENERAL  SPECIFICATIONS 

Channel  Capacity 

Mainfrarte 

2280B  System 

2285B  System  ...... 

Program  Memory 


Display  . . . . . 


100  Analog  or  120  Digital 
1500  rraximum 
100  maximum 

Nonvolatile,  with  90  day 
typical,  30  day  minimum 
battery  backup 

40  characters, 
alphanumeric 


Printer 

Printing  40  characters/ line,  5X7 

dot  matrix,  6.7  lines/ inch 

Plotting  Up  to  4 channels/line 

Resolution  276  discrete  points,  11 .2 

lines/ inch 

. Thermosensitive  paper 
roll,  NCR  H3Q2  or  JUJO 
50CM-A,  4000  lines/ roll 


Paper 


6g/ General  Specifications 


Master  Alarm  Relay  Normally  open,  2.8  VA  max 

Hardware  Trigger  Input  ...  Accepts  an  open-collector 

NFN  transistor  or  contact 
. closure  input.  Low  to  high 
transition  triggers  any 
scan  group  so  programmed. 


Scanning  Speed 

Dependent  on  system  configuration  and  progr anming 
Maximum  System  Scanning  Speed  in  Channels  per  Second 


A/D  Converters  DC  Voltage  Thermocouple  and  RID 
in  System  Readings  Readings 


1 16  15 

2 30  26 

3 42  35 

4 56  40 

5 65  44 

Power 

PC  .........................  100,  120,  220,  Vac  ±10% 

240V  ac  +4% , -10% 


12V  do  (10.5  to  20V  dc) 


Less  than  120  Watts 


Tamper atu re 

Operating  ..................  0 to  50°C 

(without  Cartridge  Tape  Option) 
Operating  ..................  0 to  40°C 

(with  Cartridge  Tape  Option) 

Storage  -25  to  60°C 

Humidity  (non-condensing) 

0 to  25°C  <95% 

25  to  40°C  <75% 

40  to  50°C  <45% 
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6 g/ General  Specifications 


Weight 


20  to  29  kg  (45-66  lbs) 
Depending  on  configuration 


Dimensions  22.23  x 43.94  x 66.17  (cm) 

H W D 

9 . 35  x 17  . 30  x 26  . 05  (in) 

Altitude 

Operating  305GM  (10 ,000  feet) 

Non-operating 12,200M  (40,000  feet) 


Shock  and  Vibration 


Meets  ML-T-28800C  Class  5 


ACCURACY  SPECIFICATIONS 


Temperature  Measurement  Using  Thermocouples 

Hardware  Used 2280A-161  High  Performance  A/D 

2280A-162  Thermocoupl e/DC  Volts  Scanner 
2280A-17 5 Isothermal  Input  Connector 

Accuracy  In  ±°C 
Thermocouple  Type  1 

(Sensor  Temperature  i Time  Since  A/D  Calibration 

Range)  I (Operating  Temperature  in  °C) 


Sensor 

Tonperature 

(°C) 

i 

1 90  Days 

1 (15  to  35) 

1 Year 
(15  to  35) 

1 Year 
(-20  to  +70) 

J 

(-200  to  760°C) 

-100  to  -25 

0.45 

0.5 

0.8 

-25  to  760 

0.35 

0,4 

0.7 

K 

(-275  to  1350°C) 

0 to  900 

0.4 

0.45 

0.7 

900  to  1350 

0.52 

0.65 

1.3 

T 

(-230  to  400°C) 

-100  to  75 

0.58 

0.65 

1.1 

75  to  150 

0.35 

0.39 

0.7 

150  to  400 

0.3 

0.34 

0.6 

E 

(-250  to  900°C) 

-100  TO  -25 

0.47 

0.54 

0.9 

-25  TO  750 

0.3 

0.33 

0.6 

750  TO  900 

0.33 

0.4 

0.8 

R 

(0  to  17 67 °C) 

250  to  450 

0.9 

1.0 

1.3 

450  to  1767 

0.8 

0.9 

1.4 

6g-7 


6g>^heniKXX>uple  Accuracy 


Accuracy  In  ±°C 


Thermocouple  Type  i 
(Sensor  Temperature  ! 
Range)  1 

Time  Since  A/D  Calibration 
(Operating  Taupe ratu re  in  °C) 

Temperature  1 

(°C)  1 

90  Days 
(15  to  35) 

1 Year 

(15  to  35)  ( 

1 Year 
-20  to  +70) 

S (0  to  17 67°C) 

200  to  1767 

0.97 

1.1 

1.6 

B (200  to  1820°C) 

600  to  800 

1.4 

1.6 

1.9 

800  to  1820 

0.96 

1.1 

1.3 

N (-200  to  400°C)  (For 

28-gauge  thermocouple  wire 

1 

-100  to  150 

0.6 

0.7 

1.1 

150  to  400 

0.4 

0.44 

0.7 

C (0  to  2315°C) 

200  to  1000 

0.57 

0.66 

0.94 

1000  to  2000 

0.90 

1.2 

2.1 

2000  to  2315 

1.3 

1.7 

2.9 

JOIN  (-200  to  900°C) 

-100  to  -25 

0.5 

0.56 

0.9 

“25  to  900 

0.4 

0.45 

0.7 

TDIN  (-200  to  600°C) 

0 to  200 

0.48 

0.53 

0.8 

200  to  600 

0.37 

0.41 

0.7 

Temperature  Measurement  Using  RTDs 

Hardware  Used 2280A-161  High  Performance  A/D 

2280B-163  RTD/Resi stance  Scanner 
2280B^177  RTD/Resi stance  Input  Connector 


Perf  ormance 


RTD  Type , Scanner 
Range,  and  Scanner 
Measuranent  Mode 
(sensor  taupe ratu re 
range) 

Sensor 

Tenperature 

<°C) 


1 90  Days  Since  A/D  Calibration 

i 18  to  28 °C  Operating  Tenperature 
i Tenperature  Shift  cfT/dt  < 1°C  / lOmin 


I Accuracy  Resolution  Repeatability 


Platinum.  385  DIN,  High  Resolution,  4-Wire  (4W)  , and 
Platinum  390,  User-defined  High  Resolution,  4-Wire  (4W) 
(-200  to  4256C) 

-200  to  150  0 .09 °C*  0 ,006°C  0.03°C 

150  to  425  0 .13°C  0.006°C  0.04°C 


Platinum  392,  User-defined  High  Resolution,  4-Wire  (4W) 
(-200  to  4256C) 

-200  to  150  0 .08 °C*  0.006°C  0.G3°C 

150  to  425  0 ,12°C  0.006°C  0.04°C 


Platinum  385  DIN,  High  Tenperature,  4-Wire  (4W)  , and 
Platinum  390,  User-defined  High  Tenperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0.25°C  0.05°C  0,14°C 
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6g/KU>  Accuracy 


I Accuracy  1 Resolution  1 Repeatability  I 

Platinum  392,  User-defined  High  Temperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0.24°C  0.05°C  0.14°C 

10  Ohm  Copper,  4-Wire  (4W) 

(full  range)  0.28°C  0.06°C  0.16°C 

Platinum  385  DIN,  390,  392,  3-Wire  Accurate  (3WA) 

Full  range:  add  °C 
per  dim  lead 
resistance  to 

4W  specs  +0 .007 °C  +0.001°C 

10  Ohm  Copper,  3-Wire  Accurate  (3WA) 

Full  range:  add  °C 
per  dun  lead 
resistance  to 


4W  specs 

+0.065°C 

+0 .008°C 

Platinum  385  DIN,  390 

, 392,  3-Wire 

Isolated  (3WCM3 

Full  range:  add  °C 
to  SWA  specs 

+1 . 97°C 

+1  »97°C 

10  Ohm  Copper,  3-Wire 

Isolated  C3WCM) 

Full  range:  add  °C 
to  SWA.  specs 

4-18 ,2°C 

+18.2°C 

*NOTE:  An  ice-point  initialization  allows  Platinum  RTDs 

with  user-defined  linearization  to  have  accuracies 
of  0.05°C  (392Pt)  and  0.06°C  (390Pt) , and  385  DIN 
RTDs  to  have  an  accuracy  of  0.05°C  + probe 
conformity. 


6g/RTD  Accuracy 


Perf  ormance 


RTD  Type,  Scanner 
Range,  and  Scanner 
Measurement  Mode 
(sensor  taupe rature 
range) 

Sensor 

Temperature 

(°C> 


90  Days  Since  A/D  Calibration 
15  to  35 °C  Operating  Temperature 
Temperature  Shift  cfr/dt  < 1°C  / 10  min 


Accuracy  Resolution  Repeatability 


Platinum  385  DIN,  High  Resolution,  4-Wire  (4W)  , and 
Platinum  390,  User -defined  High  Resolution,  4- Wire  (4W) 
(-200  to  425°C) 

-200  to  150  0.10°C  0.006°C  0.04°C 

150  to  425  0.15°C  0.006°C  0.04°C 


Platinum  392,  User-defined  High  Resolution, 

(-200  to  425°C) 

-200  to  150  0.09°C  0.006°C 

150  to  425  0.14°C  0.006°C 

Platinum  385  DIN,  High  Temperature,  4-Wire  (4W)  , and 
Platinum  390,  User-defined  High  Temperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0.27°C  0.05°C  0.16°C 


4-Wire  (4W) 

0.04°C 

0.04°C 


Platinum  392,  User-defined  High  Temperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0.26°C  0.05°C  0.16°C 


6g/RDD  Accuracy 


i Accuracy  i Resolution  I Repeatability  i 
10  Ohm  Copper,  4-Wire  (4W) 

(full  range)  0.3°C  0.06°C  0.16°C 

Platinum  385  DIN,  390,  392,  3-Wire  Accurate  (3WA) 

Full  range:  add 
per  chm  lead 
resistance  to 

4W  specs  +0.007°C  +0.001°C 

10  Ohm  Copper,  3 -Wire  Accurate  (3WA) 

Full  range:  add  °C 
per  chm  lead 
resistance  to 

4W  specs  +0 «065°C  +0.008°C 

Platinum  385  DIN,  390,  392,  3-Wire  Isolated  C3WGM) 

Full  range:  add  °C 

to  3WA  specs  +1.97°C  +1.97°C 


10  Ohm  Copper 
Full  range:  a 
to  3WA  specs 


3-Wire  Isolated  C3WCM) 


r 


O. 


6g/KTD  Accuracy 


Perf  or  mane  e 


RTD  Type,  Scanner 
Range,  and  Scanner 
Measurement  Mode 
(sensor  reaper atu.re 
range) 

Sensor 

Temperature 

(°C) 


1 Year  Since  A/D  Calibration 
15  to  35 °C  Operating  Temperature 
Temperature  Shift  dT/dt  < 1°C  / lOmin 


Accuracy  Resolution 


Platinum  385  DIN,  High  Resolution,  4-Wire  (4W)  , and 
Platinum  390,  (Jser-defmed  Hign  Resolution,  4-Wire  (4W) 
(-200  to  425°C) 

-200  to  150  0.11°C  0.006°C 

150  to  425  0.16°C  0.006°C 

Platinum,  392,  User-defined  High  Resolution,  4-Wire  (4W) 
(-200  to  425°C) 

-200  to  150  0.10°C  0.006°C 

150  to  425  0.15°C  0.006°C 

Platinum  385  DIN,  High  Temperature,  4-Wire  (4W)  , and 
Platinum  390,  User-defined  High  Tanperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0 c28°C  0«05°C 

Platinum  392,  Ussr-defined  High  Temperature,  4-Wire  (4W) 
(~200°C  to  probe  limit) 

-200  to  600  0.27°C  0.05°C 

10  Ohm  Copper,  4-Wire  (4W) 

(full  range)  0,3°C  0.06°C 
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6g/KTD  Accuracy 


Accuracy 


Platinum  385  DIN,  390,  392,  3-Wire  Accurate  (3WA) 
(full  range)  Add  0.008°C 

per  chm  lead 
resistance 
to  4W  specs 

10  Ohm  Copper,  3-Wire  Accurate  (3WA) 

(full  range)  Add  0.073°C 

per  ohm  lead 
resistance 
to  4W  specs 

Platinum  385  DIN,  390,  392,  3-Wire  Isolated  (3WCM) 
(full  range)  Add  2.53°C 

to  3WA  specs 

10  Ohm  Copper,  3-Wire  Isolated  (3WGM) 

(full  range)  Add  23.4°C 

to  SWA  specs 


6g/KTD  Accuracy 


Perf  ormance 


KTD  Type,  Scanner 
Range,  and  Scanner 
Measur  orient  Mode 
(sensor  temperature 
range) 

Sensor 

Temperature 

(°C) 


1 Year  Since  A/D  Calibration 
-20  to  70 °C  Operating  Temperature 
Temperature  Shift  dT/dt  < l^C  / lOmin 


Accuracy  Resolution 


Platinum  385  DIN,  High  Resolution,  4 -Wire  (4W)  , and 
Platinum  3 SO,  User -defined  High  Resolution,  4-Wire  (4W) 
(-200  to  425°C) 

-200  to  150  0.19°C  0.006°C 

150  to  425  0.29°C  0.006°C 

Platinum  392,  User-defined  High  Resolution,  4-Wire  (4W) 
(-200  to  425°C) 

-200  to  150  0.18°C  0*006°C 

150  to  425  0 «28°C  0*006°C 

Platinum  385  DIN,  High  Temperature,  4-Wire  (4W)  , and 
Platinum  390  , User-defined  High  Temperature,  4-Wire  (4W) 
(-200°C  to  probe  limit) 

-200  to  600  0.44°C  0.05°C 

Platinum  392,  User-defined  High  Temperature,  4-Wire  (4W) 
(-200 °C  to  probe  limit) 

-200  to  600  0 *43 °C  0.05°C 

10  Ohm  Copper,  4-Wire  (4W) 

(full  range)  0.4°C  0.06°C 


6g/RTD  Accuracy 


Platinum  385  DIN 
(full  range) 


10  Ohm  Copper,  3 
(full  range) 


Platinum  385  DIN 
(full  range) 


10  Ohm  Copper,  3 
(full  range) 


Accuracy 


390,  392,  3-Wire  Accurate  (3WA) 
Add  0.010°C 
per  chm  lead 
resistance 
to  4W  specs 

-Wire  Accurate  (3WA) 

Add  0.096°C 
per  chm  lead 
resistance 
to  4W  specs 

390,  392,  3-Wire  Isolated  (3WCM) 
Add  2.53°C 
to  SWA  specs 

-Wire  Isolated  (3TOI) 

Add  23.4°C 
to  3WA  specs 
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6g/RTD  Accuracy 


Temperature  Measurement  Using  RTDs 

Hardware  Used  ....  2280A-161  High  Performance  A/D 

2280A-164  Transducer  Excitation  Module 
2280A-174  Transducer  Excitation  Connector 
(with  current  excitation  selected) 
2280A-162  Thermocouple/DC  Volts  Scanner 
Choice  of  Connector: 

2280A-175  Isothermal  Input 
2280A-176  Voltage  Input' 

2280A-160  PC  Voltage  Input 

Perf  ormance 

RTD  Type  and  i 

Scanner  Range  I 90  Days  Since  Calibration 

(sensor  temperature  i 15  to  35°C  Operating  Tanperature 
range)  l 

Sensor  I 

Temperature  ! — — — 

(°C)  I Accuracy  Resolution  Repeatability 


Platinum  390  and  392,  User-defined 
C~200°C  to  probe  limit) 

-200  to  200  0.1°C  0.02°C  0.08°C 

200  to  600  0 .15°C  0.02°C  0.1°C 

Platinum  385  DIN 
(~200°C  to  probe  limit) 

-200  to  600  0 „2°C  0.013°C  0.08°C 

10  Ohm  Copper 

(full  range)  1.0°C  0.1°C  0.2°C 
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DC  Voltage  Measurement  Accuracy 

Hardware  Used 2280A-161  High  Performance  A/D 

2280A-162  The rmocoupl e/DC  Volts  Scanner 
Choice  of  Connector: 

2280A-175  Isothermal  Input 
2280A-176  Voltage  Input 
2280A-160  AC  Voltage  Input 


Accuracy 


Range  (Internal  I Time  Since  A/D  Calibration 

Resolution)  I (Operating  Temperature  in  °C) 

i C±  % Input  + microvolts) 


I 90  Days  1 Year  1 Year 

1 (15  to  35)  (15  to  35)  (-20  to  +70) 


±^4  mV  (0.6  uV) 

0.005% 

+ 7.0 

0.01% 

+ 

8.0 

0.03% 

+ 

KO 

o 

±512  mV  (5  uV) 

0.005% 

+ 30 

0.01% 

+ 

40 

0.03% 

+ 50 

±8V  (73  uV) 

0.005% 

+ 700 

0.01% 

+ 

800 

0.03% 

+ 900 

3 mV  0.02%  + 


AC  Voltage  Measurement  Accuracy 

Hardware  Used 2280A-161  High  Performance  A/D 

228 0A- 16 2 Thermocouple/DC  Volts  Scanner 
2280A-160  AC  Voltage  Input  Connector 

Perf  ormance 

Range  and  I 90  Days  Since  A/D  Calibration 

Frequencies  i 15  to  35°C  Operating  Temperature 

I Resolution  Accuracy 

5V  to  250V  ac  rms,  45  Hz  to  450  Hz 

0.1V  ±1%  Input  + .1V 
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DC  Current  Measurement  Accuracy 

Hardware  Used  .....  2280A-161  High  Performance  A/D 

2280A-162  Thermocouple/DC  Volts  Scanner 
2280A-171  Current  Input  Connector 


Perf  ormance 


Range  ! 90  Days  Since  A/D  Calibration 

I 15  to  35°C  Operating  Temperature 


Resolution 


Accuracy 


Resistance  Measurement  Accuracy 


Hardware  Used 2280A-161  High  Performance  A/D 

2280B-163  RTD/ Resistance  Scanner 
2280B-177  RTD/Resistance  Input  Connector 

Performance 

Scanner  Range  and  i 90  Days  Since  A/D  Calibration 
Measurement  Mode  I 18  to  28°C  Operating  Temperature 

! Temperature  Shift  dT/dt  < 1°C  / lOmin 


(mchm}  I (±%  Input  + mchm} 


1 Resolution 

i Accuracy 

Repeatability 

256  ohm,  4-Wire  (4W) 

2.4 

0.0142% 

0.0037%. 

+ 5.7 

+ 5.7 

2048  ohm,  4-Wire  (4W) 

19 

0.0137%. 

0.0032% 

+ 38 

+ 38 

64  kilchm,  4-Wire  (4W) 

0.6  ohm 

0 .055% 

0.0040% 

+ 1.2  chm 

+ 1.2  chm** 

All,  3-Wire  Accurate  (3WA) 

same  as  4W 

Add  2.4  mchm 

Add  0.2  mchm 

per  chm  lead 

per  chm  lead 

resistance 

resistance 

to  4W  specs 

to  4W  specs 

All,  3-Wire  Isolated  (3VOD 

same  as  4W 

Add  0.7  ohm 

Add  0.7  ohm 

per  chm  lead 

per  ohm  lead 

resistance 

resistance 

to  3WA  specs 

to  3WA  specs 

**Humidity  15%RH  less  than  listed  for  the  2280B-163  Scanner 
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Perf  ormance 


Scanner  Range  and  i 
Measurement  Mode  I 

1 

i 

90  Days  Since  A/D  Calibration 
15  to  35°C  Operating  Tonperature 
Tamper ature  Shift  cfi?/dt  < 1°C  / 10  min 

i 

i 

(mohm) 

i (±%  Input  ± mohm) 

i 

i 

Resolution 

i Accuracy 

Repeatability 

256  ohm,  4-Wire  (4W) 

2.4 

0.0170% 

+ 5.7 

0.0065% 

+ 5.7 

2048  ohm,  4-Wire  (4W) 

19 

0.0165% 

+ 38 

0.0060% 

+ 38 

64  kilchrn,  4-Wire  (4W) 

Q«6  ohm 

0.06% 

+ 1.2  ohm 

0.007  5% 

+ 1.2  ohm**  / 

All,  3-Wire  Accurate 

(3WA) 

same  as  4W 

Add  2.5  mohm 
per  chm  lead 
resistance 
to  4W  specs 

Add  0.3  mohm 
per  ohm  lead 
resistance 
to  4W  specs 

All,  3-Wire  Isolated 

(3WCM) 
same  as  4W 

Add  0.7  ohm 
per  chm  lead 
resistance 
to  3WA  specs 

Add  0.7  ohm 
per  chm  lead 
resistance 
to  3WA  specs 

**Humidity  15%RH  less  than  listed  for  the  2280B-163  Scanner 
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Performance 


Scanner  Range  and  I 1 Year  Since  A/D  Calibration 

Measurement  Mode  I 15  to  35°C  Operating  Temperature 

I Temperature  Shift  dT/dt  < 1°C  / 10  min 


I Resolution  Accuracy 


256  ohm,  4-Wire  (4W) 

2.4  mohm 

2048  ohm,  4-Wire  (4W) 

19  mohm 

64  kilahm,  4-Wire  (4W) 

1.2  ohm 

All,  3-Wire  Accurate  (3WA) 

same  as  4W 


All,  3-Wire  Isolated  (3WCM) 

same  as  4W 


±.0175%  Input  ±5.7  mohm 


+.0170%  Input  +38  mchm 


+.06%  Input  ±1 .2  chm 


Add  2.8  mohm  per  chm  lead 
resistance  to  the  4W 
specifications 


Add  0.9  chm  to  the  3WA 
specifications 
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Perf  ormance 


Scanner  Range  and  I 1 Year  Since  A/D  Calibration 

Measurement  Mode  I - 20  to  70 °C  Operating  Taupe ratu re 

1 Temperature  Shift  dr/dt  < 1°C  / 10  min 


i 

1 

Resolution 

Accuracy 

256  ohm,  4 -Wire  (4W) 

2.4  mohm 

±.0365%  Input  £7  mohm 

2048  ohm,  4-Wire  (4W) 

19  mchm 

+.0360%  Input  ±38  mohm 

64  kilchm,  4 -Wire  (4W) 

0.6  ohm 

+.23%  Input  £1.2  ohm 

All,  3-Wire  Accurate 

(3WA) 

same  as  4W 

Add  3.7  mchm  per  chm  lead 
resistance  to  the  4W 
specifications 

All,  3-Wire  Isolated 

(3WCM) 
same  as  4W 

Add  0.9  chm  to  the  SWA 

6g/ Re  si  stance  Accuracy 


Resistance  Measurement  Accuracy 

Hardware  Used  ....  2280A-161  High  Performance  A/D 

2280A-164  Transducer  Excitation  Module 
2280A-174  Transducer  Excitation  Connector 
(with  current  excitation  selected) 
228GA-T62  Thermocouple/DC  Volts  Scanner 
Choice  of  Connector: 

2280A-175  Isothermal  Input 
2280A-176  Voltage  Input 
2280A-160  AC  Voltage  Input 


Perf  ormance 


Range 

S 90  Days  Since  Calibration 

1 15  to  35^0  Operating  Tanpe  nature 

I Resolution 

Accuracy 

64  ohm 

1 mohm 

+ .02%  Input  £7  mohm 

512  ohm 

10  rnohm 

+ .02%  Input  ±30  mohm 
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Strain  Measurement  Accuracy 


Harc^/are  Used  ....  2280A-161  High  Performance  A/D 

2280A-164  Transducer  Excitation  Module 
2280A-174  Transducer  Excitation  Connector 
(with  voltage  excitation  selected) 
2280A-162  Thermocouple/DC  Volts  Scanner 
Choice  of  Connector: 

2280 A-17  5 Isothermal  Input 
2280 A- 17 6 Voltage  Input 
2280A-160  AC  Voltage  Input 


Performance 


Gage  iype 

! 90  Days  Since  Calibration 

i 20  to  30^0  Operating  Tanperature 

i . . . 

HBI 

Accuracy 

Full  Bridge 

0.25  uE 

+.05%  Input  ±2  uE 

1/2  Bridge 

0.5  uE 

+.05%  Input  ±13  uE 

1/4  Bridge 

0.5  uE 

+.05%  Input  ±25  uE 

Appendix  6h 
Cartridge  Tape  Handling 


The  BC100  Cartridge  Tape  Drive  (option  2280A-214)  requires 
some  handling  and  usage  precautions.  These  are: 

o Use  the  Correct  Tape 

Only  Scotch  brand  DC100A  certified  tapes  can  be 
used  in  the  DC100  Cartridge  Tape  Drive.  DC100A 
certified  tapes  can  be  distinguished  as  having 
position  indication  holes  that  are  at  least  1/32 
of  an  inch  in  diameter  (approximately  1/4  the 
width  of  the  tape)  . Some  older  tapes  (no  longer 
manufactured)  have  position  indication  holes  that 
are  approximately  1/64  of  an  inch  in  diameter.  Do 
not  use  this  older  type  of  tape. 

o Allow  for  Tape  Acclimization 

Allow  the  tape  to  acclimate  to  the  operating 
environment.  Acclimization  time  can  equal  the 
amount  of  time  the  tape  has  been  exposed  to 
dissimilar  conditions,  or  eight  hours  (whichever 
is  less) . 
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The  recommended  operating  environment  for  the 
cartridge  is: 

Temperature  5 to  45  °C 

Relative  Humidity  20%  to  80% 

non-condensing 

Wet  Bulb  Temperature  (max)  26  °C 

o Insert  the  Tape  Correctly 

Insert  the  tape  by  pushing  firmly  on  the  center  of 
the  cartridge.  Verify  that  the  tape  seats  firmly 
into  place.  The  drive  wheel  of  the  cartridge  tape 
must  be  in  firm  contact  with  the  motorized  drive 
wheel. 

o Re-Tension  the  Tape 

A conditioning  pass  (running  the  tape  from  end  to 
end)  may  be  necessary  to  re-tension  the  tape.  Use 
this  technique  in  any  of  the  following  situations: 

1.  The  cartridge  is  loaded  into  a drive,  or 

2.  The  cartridge  is  exposed  to  temperature  changes 
of  16.7  °C  or  more,  or 

3.  One  section  of  tape  has  been  used  excessively 
in  a single  operating  period. 

A cartridge  tape  can.  be  re-tensioned  using  the 
Bata  Transfer  operation.  Transferring  a dummy  file 
(named  TENSION123)  causes  the  tape  to  wind  forward 
(to  the  end  of  the  tape)  and  then  rewind.  No  data 
is  actually  transferred. 
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o Bulk  Erase  an  Unknown  Tape  Before  Use 

If'  the  previous  usage  of  a cartridge  tape  is  not 
known,  do  a bulk  erase  prior  to  further  usage. 

For  best  results,  bulk  erase  the  tape  with  a video 
tape  eraser. 

o If  a New  Tape  Is  Being  Used 

Execute  cartridge  tape  system  test  number  5 
(read/write  test)  before  recording  data. 

When  using  a new  tape,  the  tape  and  drive 
compatibility  should  be  verified  by  executing  the 
cartridge  read/write  system  test. 

o Avoid  Writing  a Tape  on  Different  2280s 

Writing  over  tapes  that  have  been  previously 
recorded  on  a different  2280  may  create  a tape 
that  is  difficult  to  read.  For  best  results,  bulk 
erase  the  tape  with  a video  tape  eraser,  then 
write  exclusively  with  one  2280.  Such  tapes  can 
the  be  read  by  any  2280  or  by  Qantex  1000  units. 

o Cleaning 

Periodically  clean  the  tape  drive  head  and 
capstan . 

Contaminants  build  up  on  tape  drive  heads, 
impairing  the  ability  of  the  tape  to  properly 
contact  the  heads.  Loss  of  signal  amplitude 
results.  The  head  and  capstan  should  be  cleaned 
after  eight  hours  of  tape  motion.  Use  a cotton 
swab  moistened  with  isopropyl  alcohol.  Use  extreme 
care  when  cleaning  the  head  to  prevent  scratching 
or  otherwise  damaging  the  head  surface.  After 
cleaning,  wipe  the  head  with  a clean  cotton  swab 
both  to  remove  residue  and  to  polish  the  head. 
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Periodically  clean  the  Tape  Mark  Sensor  assembly. 

Visual  inspection  of  the  emitter  and  sensor  of  the 
Tape  Mark  Sensor  assembly  should  be  performed 
monthly.  Use  a cotton  swab  to  clean  off  any 
accumulated  dust  or  dirt  on  the  lenses  of  these 
devices . 
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INFRODUCTIC® 

The  DC100  Cartridge  Tape  Interface  option  (hereafter 
called  the  "Cartridge*')  is  a two-track  system, 
employing  Manchester  phase  encoding  at  a density  of 
1600  bits  per  inch.  Data  is  written  to  or  read  from  the 
tape  while  it  is  traveling  past  the  head  at  30  inches 
per  second.  The  data  format  closely  follows  the 
standard  for  DC300  tapes  (ANSI  X3. 56-1977);  however,  at 
the  time  of  this  writing  there  is  no  explicit  standard 
for  DC100  tapes.  Data  is  stored  as  magnetic  flux 
transitions  in  block  form  (sections  of  data  separated 
by  erased  sections  called  gaps.)  A gap  is  characterized 
by  the  absence  of  flux  transitions. 

Manchester  phase  encoding  is  a "self-clocking"  coding 
scheme.  This  means  that  both  the  data  and  the  data  rate 
information  can  be  recovered  from  the  read  signal  as  it 
comes  off  the  tape.  Ideally,  bit-to-bit  spacing  is 
constant  with  this  method;  however,  in  reality  spacing 
between  adjacent  bits  varies  slowly  from  bit  to  bit  and 
can  vary  widely  (as  motor  speed  changes)  between 
different  blocks  or  drive  units.  One  bits  are  always 
recorded  as  positive  transitions,  while  zero  bits  are 
always  recorded  as  negative  transitions.  Since 
bit- to-bit  spacing  is  constant,  extra  transitions  have 
to  be  inserted  between  adjacent  zero  bits  or  adjacent 
one  bits.  Figure  6i~l  illustrates  the  encoded  bit 
sequence  011001  using  Manchester  phase  encoding. 


v 


Figure  6i-l.  Manchester  Phase  Encoding 
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The  encoded  format  of  a recorded  block  is  illustrated 
in  Figure  6i-2.  The  preamble  (which  always  contains 
fifteen  zero  bits  followed  by  a single  one  bit) 
immediately  follows  the  gap.  The  preample  allows  the 
hardware  to  sort  out  significant  transitions  by 
synchronizing  the  decoder  hardware  with  the  negative 
transitions:  e.g.,  getting  "on  track"  with  the  known 
fifteen  zero  bits. 


GAP->  | < PREAMBLE  — - - — >!<-DATA 


000000000000000  10  1 
<-CRC->  | < POSTAMBLE — >|<-CAP 


0 1 1000000000000000 


<-GAP->  | <-PREAMBLE — > | < — DATA >)  < CRC > 1 <-P0STAMBL£-> ! <-GAP-> 

I I III 

2 bytes  1024  bytes  2 bytes  2 bytes 


Figure  6i-2.  Recorded  Block  Format 

The  data  field  of  the  block  consists  of  a fixed  number 
of  bytes,  followed  by  the  two-byte  crc  (cyclic 
redundancy  check) . This  code  is  used  to  check  data 
integrity.  The  crc  code  is  generated  by  the  polynomial 
x~16  + x~15  + x*2  + 1. 
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TRACK  FORMAT 

The  layout  of  blocks  on  the  tape  is  the  same  for  either 
track.  The  first  block  on  the  track  starts 
approximately  five  inches  after  the  Load  .Point  hole. 

All  gaps  between  blocks  are  approximately  one  inch  long 
except  for  the  gap  between  the  second  and  third  blocks 
on  either  track,  which  is  about  three  inches  long. 
Blocks  are  written  only  between  the  Load  Point  hole  and 
the  Early  Warning  hole. 

OBARACTER  SET 

Characters  recorded  on  the  tape  are  restricted  to  the 
ASCII  set;  thus,  the  most  significant  bit  of  each  byte 
in  the  data  field  of  a block  is  cleared.  In  addition, 
characters  from  the  range  60  to  7F  (hexadecimal)  are 
reserved  for  use  as  tokens  (special  symbols) . The 
tokens  currently  used  have  the  special  meanings  as 
described  in  Table  6i-l.  Osage  of  .these  tokens  is 
described  later  in  the  appropriate  context. 

Table  61-1.  Single  Character  Tokens 


Token  1 

Description 

a 1 

Encoded  begin  scan,  date  marker 

b 1 

End-o£-file  marker 

e 1 

Equivalent  to  two  space  characters 

f 1 

Equivalent  to  four  space  characters 

g i 

Equivalent  to  eight  space  characters 

h ! 

Equivalent  to  16  space  characters 

i 1 

Equivalent  to  32  space  characters 

0 1 

Begin  forced  line  terminator 

k 1 

End  forced  line  terminator 

1 ! 

Data  file  type 

m 1 

Program  file  type 

6 i/Cart ridge  Tape  Format 


DIRECTORY  BLOCKS 

Information  about  all  other  blocks  is  contained  in  the 
two  (redundant)  "directory  blocks”  (the  first  two 
blocks  on  the  first  track.)  All  other  valid  blocks  on 
tape  (if  any)  are  termed  "data  blocks”. 

The  format  of  the  directory  blocks  is  given  in  Tables 
6i-2  and  6i~3.  All  number  fields  are  ASCI I -encoded, 
right- justified  decimal  numbers.  If  the  number  is  less 
than,  three  digits  long,  it  is  padded  with  space 
characters  on  the  left. 

Table  6i-2.  Directory  Block  Format 


Byte  Range  I Description 


0 

2 

1 Block  number  on  this  track  (either  0 or  1) 

3 

5 

! Number  of  valid  entries  in  the  entry  array 

6 

8 

1 Next  free  block  number 

9 

- 11 

1 Number  of  blocks  on  track  1 

12 

- 14 

i Anti-aliasing  number 

15 

- 29 

! Space  padding 

30 

- 33 

i Programmed  line  terminator 

34  • 

- 1023 

1 Entry  array  (55  entries  using  the  format 
i described  in  Table  6i~3.  One  entry  is  used 
1 for  each  file  on  the  tape. 

Table  6i~3. 

Directory  Entry  Format 

Number  of  Bytes  1 

Description 

10  1 

File  name 

1 1 

File  type  token. 

3 i 

File  length.,  in  blocks 

4 1 

1.... 

Programmed  line  terminator 

61/Cartridge  Tape  Format 


The  informtion  in  the  directory  is  used  to  locate  any 
valid  data  block  without  ambiguity.  But  the  recovery  of 
data  blocks  after  a power  failure  is  an  exception 
(covered  later  in  this  section) . 

Each  track  contains  a variable  number  of  data  blocks, 
whose  maximum  is  primarily  related  to  tape  speed.  To 
accommodate  this  variation,  the  fourth  field  in  the 
directory  block  contains  the  number  of  blocks  on  the 
first  track  (including  directory  blocks).  If  the  first 
track  is  not  full  yet,  this  number  is  zero. 

The  third  field  in  the  directory  contains  the  number  of 
the  next  free  block  on  the  tape.  If  the  tape  is  full, 
this  number  is  set  to  zero.  Data  blocks  are  numbered 
consecutively,  starting  with  the  first  block  (block 
number  2)  after  the  two  directory  blocks  and  ending 
with  the  last  block  on  the  second  track. 

LOCATING  PREVIOUSLY  WRITTEN  INFORMATION 

A previously  recorded  block  is  located  by  comparing  its 
number  to  the  directory  field  containing  the  number  of 
blocks  on  track  one.  If  this  field  is  zero,  all  blocks 
are  on  track  one  and  the  block  number  is  the  distance 
from  the  load  point.  Otherwise,  the  block  is  on  either 
track  1 (if  its  number  is  less  than  the  number  of 
blocks  on  track  1)  or  track  2 (if  its  number  is  greater 
than  or  equal  to  the  number  of  blocks  on  track  1.) 

If  the  block  is  on  track  2,  the  location  of  the  block 
is  determined  by  subtracting  the  number  of  blocks  on 
track  1 from  the  block’s  number,  yielding  the  distance 
of  the  block  from  the  load  point.  Note  that  blocks  are 
numbered  sequentially  starting  at  zero  (the  two 
directory  blocks  are  blocks  0 and  1) , while  block  on 
track  position  numbers  start  at  zero  for  each  track. 

Consider  the  following  example.  For  a tape  with  three 
files  and  room  left  on  track  2,  a typical  directory 
might  look  like  Table  6i-4. 
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0 
! 

Directory  I 
Header  I 

1 

o 


Entry 

Array 


Unused 

Entries 


Table  6i-4.  Example  Directory 

Block  number  on  this  track: 
Number  of  valid  entries: 

Next  free  block  number: 
Number  of  blocks  on  track  1: 
Anti-aliasing  number: 
Programmed  line  terminator: 

File  name: 

File  type  token: 

File  length: 

Line  terminator: 

File  name: 

File  type  token: 

File  length: 

Line  terminator: 

File  name: 

File  type  token: 

File  length: 

Line  terminator: 

0 File  name: 

! File  type  token: 

1 File  length: 

! Line  terminator : 


o 

o 


0 

3 

352 

261 

123 

<SPXSPXCR><LF> 

SCANl 

1 

153 

<SPXSPXCRXLF> 

SCAN2 

1 

196 

<SPXSPXCRXLF> 

PR0G1 

m 

1 

<SPXSPXCRXLF> 

< 10  spaces  > 

< 1 space  > 

< 3 spaces  > 
<SPXSPXCRXLF> 


v 
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To  locate  the  first  block  of  PR0G1,  the  length  of  the 
previous  files  is  summed  and  added  to  the  number  of  the 
first  block  after  the  directory  blocks: 

2 + 153  + 196  = 351 

Next,  block  number  351  is  compared  to  the  number  of 
blocks  on  track  one: 

351  >=  261 

implies  that  the  block  is  on  track  2,  and  has  the 
block: -on- track  number  351  - 261  = 90. 

Locating  the  first  block  of  SCAN1  is  much  easier.  Since 
it  is  the  first  file  on  tape,  it  starts  at  block  number 
two.  Comparing  this  to  the  number  of  blocks  on  track 
one  shows  that  its  block -on- track  number  is  also  two. 

DATA  BLOCKS 

The  format  of  a data  block  differs  from  that  for 
directory  blocks.  Table  6i-5  illustrates  the  format  used 
for  data  blocks  in  both  file  types  (data  and  prog  ran) . 

Table  6 i-5.  Data  Block  Format 


Description 

Block  number  on  this  track 
File  name 

Anti-aliasing  number 
Programmed  line  terminator 
Data  bytes 

Programmed  line  terminator 
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When  a data  block  is  read,  the  block -on- track  and  file 
name  fields  are  checked  to  verify  that  this  is  the 
desired  block.  When  recovering  blocks  after  a power 
failure,  the  anti-aliasing  number  is  checked  as  well 
(see  the  section  on  recovering  blocks) . The 
block -on- track  and  anti-aliasing  fields  are  decimal 
numbers,  space-padded  at  the  left  if  they  are  less  than 
three  digits  long. 

The  data  bytes  field  is  surrounded  by  two  four- 
character  fields  containing  the  programmed  line 
termination  sequence.  If  the  sequence  is  less  than  four 
characters  long,  it  is  right- justified  and  padded  with 
spaces  at  the  left.  These  two  line  terminator  fields 
guarantee  that  the  data  block  header  fields  exist  on  a 
line  of  their  own,  easing  the  task  of  separating  header 
information  from  data  bytes. 

FILE  TYPES 

Two  file  types  are  supported:  data  and  program.  The 
directory  entry  for  a file  contains  a file  type  field 
which  contains  one  of  two  tokens  distinguishing  the 
file  type.  Both  file  types  use  the  same  data  block 
format  (see  Table  6i-5) ; the  difference  between  them  is 
in  the  contents  of  the  data  bytes  field.  Data  files 
contain  information  logged  from  the  2280,  while  program 
files  contain  configuration  and  programming 
information. 

In  addition,  if  the  data  bytes  field  contains 
information  obtained  during  a scan,  the  Cartridge 
prepends  an  encoded  version  of  the  date  and  time  that 
the  scan  began.  This  is  used  by  the  Cartridge  during  a 
data  transfer  to  filter  out  unwanted  data.  The  encoded 
field  contains  13  characters,  the  first  of  which  is  the 
token  that  marks  the  field  (see  Tables  6i-l  and  6i-6) . 
The  remaining  twelve  are  digits  representing  the  date 
and  time.  The  data  logged  to  the  tape  can  be  reformed 
by  stripping  every  occurrence  of  the  'a'  token  and  the 
twelve  characters  that  follow. 
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Table  6i-6.  Encoded  Begin  Scan  Date  Format 


Byte  I 

Range  I Description  and  Range  of  Values 


0 ! 'a'  - Encoded  begin  scan  date  token 


1 - 

2 

1 

Year 

[ 00  , 01  , 

, 99  3 

3 - 

4 

1 

Month 

[ 00  , 01  , 

, 11  ] 

5 - 

6 

i 

Day  of 

Month  [ 01  , 02  , 

...  , 31  J 

7 _ 

8 

1 

Hour 

[ 00  , 01  , ... 

, 23  ] 

9 - 

10 

1 

Minute 

( 00  , 01  , . . • 

, 59  ] 

11 

- 12 

1 

Second 

[ 00  , 01  , ... 

, 59  3 

Most  files  end  with  a partially  full  block.  An  end- 
of- file  token  is  placed  in  the  block  immediately 
following  the  last  valid  character.  The  remainder  of 
the  data  bytes  field  is  padded  with  empty  lines,  using 
zero  or  more  spaces  per  line  combined  with  the 
programmed  line  terminator. 

Data  file  information  consists  of  a series  of  lines 
terminated  with  the  programmed  line  terminator.  The 
maximum  line  length  is  about  40  characters.  Program 
file  information  (as  received  from  the  mainframe)  has 
a much  more  mysterious  structure,  with  no  explicit  line 
boundaries.  (No  attempt  to  describe  the  meaning  of 
program,  file  characters  is  made  here.) 

Consequently,  a line  terminator  is  forced  onto  the  tape 
at  periodic  intervals  by  the  Cartridge  to  turn  program 
files  into  a series  of  lines.  Each  forced  line 
terminator  is  prepended  with  a "begin  line  terminator" 
token  and  appended  with  an  "end  forced  line  terminator" 
token  (see  Table  6i-5) . These  tokens  allow  the  Cartridge 
to  strip  these  line  terminators  when  loading  programs 
into  the  2280. 
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RECOVERING  BLOCKS  AFTER  A POWER  FAILURE 

The  2280  possesses  the  ability  to  continue  logging 
data  to  the  same  file  on  the  tape  after  power  has 
cycled.  To  do  this,  the  Cartridge  must  be  able  to 
determine  the  number  of  blocks  written  successfully 
before  power  loss. 

First,  the  directory  is  scanned  to  verify  that  the  last 
directory  entry  was  never  closed  - this  is  true  if  the 
entry's  file  length  field  is  zero.  Next,  the  potential 
blocks  in  the  file  are  read  until  a read  error  occurs, 
the  end  of  tape  is  encountered,  or  a block  is  read  that 
does  not  belong  to  the  file  being  recovered.  To 
determine  the  latter,  the  filename  and  anti-aliasing 
fields  of  the  block  header  are  checked.  The 
anti-aliasing  field  must  match  the  anti-aliasing  field 
in  the  directory  header.  When  recovering  blocks, 
examining  the  filename  in  the  recovered  block's  header 
is  not  sufficient  to  make  a reliable  determination, 
since  a file  by  the  same  name  nay  have  existed  in  the 
same  place  on  tape  before,  and  may  be  'aliased'  into 
reincarnation  as  blocks  appended  to  the  actual  end  of 
the  file  being  recovered.  This  is  not  an  altogether 
unlikely  occurrence,  since  people  tend  to  have  pet 
names  for  files. 

Anti-aliasing  numbers  were  created  to  reduce  the 
probability  of  aliasing  to  an  acceptably  low  level. 
Every  time  the  directory  is  rolled  back  (by 
initializing  the  tape  or  deleting  files) , a new  random 
number  (the  anti-aliasing  number)  is  placed  in  the 
directory  header.  A file  being  written  also  has  the 
same  number  in  every  block  header.  Thus,  an  unclosed 
file  has  an  anti-aliasing  number  in  the  header  of  every 
valid  block  that  matches  the  anti-aliasing  number  in 
the  directory.  Alias, ing  candidates  in  the  form  of 
long -dead  files  are  unlikely  to  have  both  the  same 
filename  and  the  same  anti-aliasing  number  as  the  file 
currently  being  recovered. 


Appendix  6j 
Memory  Usage 


OVERVIEW 

This  appendix  provides  a step-by-step  method  for 
determining  total  memory  usage  for  2280  user  programs. 
Tnis  method  can  be  used  if  there  is  any  doubt  about 
memory  availability  for  a given  program.  The  resulting 
byte  total  would  then  be  useful  in  identifying  areas  in 
which  to  simplify  the  user  program. 

Starting  with  a completed  Programming  Form,  memory 
usage  for  each  nodule  can  be  determined.  Channel  values 
and  information  storage  and  unacknowledged  alarm  message 
storage  requirements  can  then  be  added.  Tne  resulting 
number  of  bytes  is  a reasonably  accurate  indication  of 
memory  usage  requirements. 

The  following  steps  apply  solely  to  items  being 
programmed.  For  example,  if  the  default  channel  units 
are  satisfactory  and  are  not  being  programmed 
separately,  no  additional  memory  usage  is  required. 


A.  CHANNEL  FR0GRAMMIM3  REQUIRMENI'S 
Procedure 


Calculate  memory  requirements  for  the  channel 
programming  module.  The  following  calculation  must,  be 
completed  for  each  channel : 


PROGRAMMING  ITEM 


REQUIRED  BYTES 


Standard  27 

Cnannei  Label  (max  length  15)  4 .+  length 

CHANNEL  Units  (max  iengtn  6)  4 + length 

Status  Channel  33 

User  Def  ined  RTD  Channel  67 


Channel  expression,  channel  procedure  rules : 


Channel  Expression  (max  length  75)  12  + length 

Cnannei  Procedure  Line  (max  length  75)  8 + length 

Plus, .for  each; 

Single  channel  listed  (C1234)  3 

Channel  block  listed  (CO.. 9)  5 

Self  channel  reference  listed  (GO  1 

ALMn  function  listed  1 

Constant  listed  (4,  5.5,  123.4E-9)  5 

Operator  or  function  listed  1 


(+,“,*,/,=  ,(,)  t THE , GAV,  ALMn,  TBLn,  etc) 
Examples;  Channel  Egressions  and  Procedures 
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CHANNEL  EXPRESSION 

The  following  cnannel  expression  uses  81  byties : 
(1.2345E-12  * CX  + 12.345E-11)  * CX  + 123.45E-10 
This  calculation  is  made  as  follows: 


Standard  expression  12 

Expression  lengtn  - 49 

Seif  channels  referenced  (CX)  2 

Constants  listed  12 

Operators  listed  6 

(do  not  count  sign  of  exponent) 


Total  Bytes  81 


CHANNEL  PROCEDURES 

CX=1 .2345E-12  * CX  + 12.345E-11 
(uses  56  bytes) 

CX=(C100-K:i01+C102-K:i03)/4 
(uses  59  oytes) 

C100=ALM2 (C100 ) 

(uses  31  oytes) 

C100=ALM1 (C100) +ALM2 (C100)  +ALM3 (Cl 00) +ALM4 (C100) 
(uses  79  oytes) 

B.  ALARM.  LIST  PROGRAMMING  RHOTRHflEKES 

Calculate  memory  reguimnents  for  the  alarm  list 
module.  This  procedure  must  oe  completed  for  each  alarm 
list.  Then  add  the  number  of  bytes  for  ail  alarm  list 
programming.  Record  this  number  in  the  Memory  Usage 
Summary  Table. 
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PROGRAMMING  ITEM.  REQUIRED  BYTES 

Standard  26 

Each  limit  programmed  (max  4)  24 

Each  alarm  message  (max  length  40)  4 + length 


C.  SCAN  GROUP  PROGRAMMING  REQUIREMENTS 


Calculate  memory  required  for.  scan  group  programming. 
This  procedure  must  be  completed  for  each  scan  group 
being  programmed.  Then  add  the  number  of  bytes  needed 
for  ail  scan  group  progranming.  Record  this  number  in 
the  Manory  Usage  Summary  Table. 

PROGRAMMING  ITEM  REQUIRED  BYTES 

24 

4 + length, 
line  8 + length 

line; 

3 

5 

B.  PLOT  PROGRAMMING  REQUIREMENTS 


Standard 

Scan  group  label  (max  length  40) 
For  each  scan  group  channel  list 
(max  length  75) 

For  each  scan  group  channel  list 
Each  single  channel  listed 
Each  channel  block  listed 


Calculate  memory  required  for  plot  programing  by 
adding  the  number  of  bytes  needed  for  a plot.  Then  add 
the  number  of  oytes  needed  for  all  plot  programming. 
Record  tills  number  in  the  Memory  Usage  Summary  Table. 


PROGRAMMING  ITEM 


REQUIRED  BYTES 


Standard 

For  each  plot  number  programmed 


129 

105 
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OUTPUT  DEVICE  PROGRAMMING  REQUIREMENTS 

Calculate  memory  required  by  adding  tne  number  of  bytes 
needed  for  a output  device  programming.  Then  add  the 
number  of  bytes  needed  for  all  output  device 
programming.  Record  this  total  in  tne  Memory  Usage 
Summary  Table. 


NOTE 

If  this  module  is  never  programmed  or 
examined,  no  bytes  are  allocated.  But, 
merely  examining  various  output  device 
programming  areas  dees  cause  memory  to  be 
allocated. 


PROGRAMMING  ITEM 

Standard  (includes  normally 
optional  programming) 

Port  A Logging  Format 
Port  B Logging  Format 
Cartridge  Tape  Logging  Format 
Data  Transfer  Filter 


REQUIRED  BYTES 


78 

78 

78 

51 


INIERPOLATION  table  programming  requirements 

Calculate  bytes  required  for  eacn  interpolation  table. 
Repeat  tnis  procedure  ror  eacn  interpolation,  table 
being  programmed.  Then  add  the  number  of  bytes  needed 
for  ail  interpolation  table  programming.  Record  this 
figure  in  trie  Memory  Usage  Summary  Table. 

PROGRAMMING  ITEM  REQUIRED  BYTES 

Standard  , 6 

For  each  line  in  the  interpolation 

table  (max  length  24)  16  + length 
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G.  CHANNEL  VALUES  AND  OTHER  S Cm  TIME  INFORMATION 

Calculate  the'  amount  of  memory  needed  to  store  the 
channel  values  and  other  scan  time  information.  Such 
storage  is  allocated  on  a channel  decades 
basis.  A channel  decade  is  a block  of  10  channels 
beginning  with  a channel  number  that  is  evenly 
divisible  by  10  (CO. .9,  CIO . .19 , C20..29).  If 
any  channel  in  a decade  is  used  during  the  scanning 
process,  an  area  is  aliocated  for  the  storage  of  a 
channel  decade  associated  with  that  channel. 

For  example,  if  C12  and  C135  appear  in  a scan  group 
channel  list,  cnannel  decades  CIO.. 19  and  C130..139  are 
allocated.  Note  that  even  though  some  channels  in  a 
decade  are  never  used  during  the  scanning  process, 
storage  is  still  allocated  for  then.  For  this  reason  it 
is  recommended  that  channels  be  grouped  together  in 
blocks  of  channel  decades  and  unused  input /output 
channels  be  used  as  pseudo  channels. 

Use  the  foil cwmg  procedure  to  determine  memory  usage 
for  this  allocation. 

1.  Going  through  the  scan  group  channel  lists  of  all 
10  scan  groups,  check  off  the  channel  decades  that 
are  associated  with  the  channels  in  trie  scan  group 
channel  list.  A cneck  list  of  channel  decades  is 
provided  oeicw.  For  example,  for  a scan  group 
channel  list  of  C9  C12  C30..45  the  channel  decades 
CO. .9,  CIO. .12,  C30..39,  and  C40..49  would  be 
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COO. 
CIO. 
C20 . 
C30. 
C40 . 
C50 . 
C60 . 
C70 . 
C80 . 
C90 . 

C400 

C410 

C420 

C430 

C440 

C450 

C460 

C470 

C480 

C490 

C800 

C810 

C820 

C830 

C840 

C850 

C860 

C870 

C880 

C890 


LIST  OF  CHANNEL  DECADES 


09 

C100 . .109  „ 

C200..209  _ 

C300..309  _ 

19  „ 

C110.. 119  _ 

C210..219  _ 

C310..319  _ 

29  _ 

C120..129  „ 

C220..229  _ 

C320..329  _ 

39  _ 

C130..139  _ 

C230..239  _ 

C330..339  „ 

49  _ 

C140..149  _ 

C240..249  „ 

C340..349  _ 

59  _ 

C150..159  _ 

C250..259  _ 

C350..359  _ 

69  _ 

C160..169  „ 

C260..26  9 _ 

C360..369  _ 

79  _ 

C170..179  __ 

C27-0..27  9 _ 

C370..379  _ 

89  „ 

C180..189  _ 

C280..289  __ 

C380  ..3  89 

99  _ 

C190..199  _ 

C290..299  __ 

C390..399  _ 

. .409 

C500..509  _ 

C600..609 

C700..709  _ 

..419  _ 

C510..519  _ 

C610..619 

C710..719  _ 

..429  „ 

C520..529  _ 

C620..629  __ 

C720..729  _ 

» .439  __ 

C530..539 

C630..639  _ 

C730..739  _ 

..449 

C540..549  _ 

C640..649 

C740  ..749  _ 

. .459  „ 

C550..559  _ 

C650..659  _ 

C750  ..759  __ 

..469  __ 

C560..569 

C660..669  _ 

C760..769  „ 

..479  _ 

C570..579  _ 

C670..679  _ 

C770..779  __ 

..489  „ 

C580..589  „ 

C680..689 

C780  ..789  _ 

..499  _ 

C590  ..5  99  _ 

C690  ..699  „ 

C790..7  99  _ 

..809 

C900..909  _ 

C1000 . .1009  „ 

C1100 . .1109  _ 

..819  __ 

C910..919 

C1010 . .1019  __ 

C1110 . .1119  _ 

..829  _ 

C920..929  _ 

C1020 . .1029 

C1120..1129  _ 

..839  _ 

C930..939 

C1030..1039  _ 

C1130 . .1139 

..849  _ 

C940..949  _ 

C1040 . .1049  _ 

C1140 . .1149  _ 

..859  _ 

C950..959 

C1050 . .1059  _ 

C1150..1159  _ 

..869  __ 

C960..969  __ 

C1060 . .1069  __ 

C1160 . .1169  __ 

..879  . 

C970..979 

C1070.  .107  9 __ 

C1170 . .1179  _ 

..889  _ 

C980  ..989  _ 

C1080 . .1089  _ 

C1180  . .1189  _ 

. 899  __ 

C990  ..999  _ 

Cl 090  . .1099  _ 

C1190 . .1199  _ 
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C1200 . .1209  _ 
C1210 . .1219  __ 
C1220 . .1229  _ 
C1230 . .1239  _ 
C1240 . .1249  _ 
C12.50 . .1259  _ 
C1260 . .1269 
C1270 . .1279  „ 
C1280 . .1289  _ 
C1290 . .1299  _ 


C1300 . .1309  _ 
C1310 . .1319  _ 
CX320 . .1329  _ 
C1330 . .1339  _ 
C1340 . .1349  _ 
C1350 . .1359  __ 
C1360 . .1369  _ 
C1370..1379  _ 
C1380  . .1389  „ 
C1390 . .1399  „ 


C1400 . .1409 
C1410 . .1419 
C1420 . .1429 
C1430 . .1439 
C1440 . .1449 
C1450 . .1459 
C1460 . .1469 
C1470 . .1479 
C1480  „ .1489 
C1490 . .1499 


__  C1500 . .1509 
_ C1510.  .1519 
_ C1520 . .1529 
_ C1530. .1539 
_ C1540 . .1549 
_ C1550 . .1559 
__  C1560..1569 
__  C1570 . .1579 
_ C1580.. 1589 
_ C1590 . .1599 


2.  For  eacn  channel  listed  in  the  scan  group  channel 
lists  of  all  10  scan  groups,  do  the  following.  If 
there  is  a channel  procedure  associated  with  that 
channel,  then  for  each  channel  listed  in  the 
channel  procedure,  check  off  the  respective 
channel  decade. 

3.  Count  up  tiie  number  of  checked  off  channel  decades. 
The  amount  of  memory  required  for  the  storage 
allocation  of  the  channel  decades  is: 

[Channel  Decades  X 101  bytes] 

4*  Record  total  number  of  bytes  needed  for  channel 
value  storage  in  the  Manor y Usage  Summary  Table. 

H.  UNftCmmEDGED  .ALARM  MESSAGE  REQUIRSMEKES 

Calculate  memory  required  by  adding  the  number  of  bytes 
needed  for  unacknowledged  alarm  messages.  Then  record 
the  total  number  of  bytes  needed  for  unacknowledged 
alarm  message  in  the  Manory  Usage  Summary  Table. 

ITEM  REQUIRED  BYTES 

Each  unacknowledged  alarm  message  23 
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MEMORY  OSAGE  SUMMARY  TABLE 

Add  memory  usage  for  categories  A-H. 

USAGE  AREA  REQUIRED  BYTES 

A.  CHANNEL  PROGRAMMING  

C.  ALARM  LIST  PROGRAMMING  

B.  SCAN  GROJP  PROGRAMMING  

D.  PLOT  PROGRAMMING  ______ 

E.  OUTPUT  DEVICE  PROGRAMMING  ...........  

F.  INTERPOLATION  TABLE  PROGRAMMING  .....  

G.  CHANNEL  VALUE  AND  INFORMATION  STORAGE  

H.  UNACKNOWLEDGED  ALARM  MESSAGE  STORAGE 

Total  User  Memory 


COMPARE  MEMORY  REQUIRED  TO  MEMORY  AVAILABLE 

Verify  that  the  user  progran  will  fit  within  the 
2280B  or  2285B  user  program  memory  area.  This  is  done 
by  looking  the  the  following  table.  It  your  total 
amount  of  user  memory  usage  is  over  the  maximum  amount 
of  user  manor y usage  shown  in  the  table,  then  you  need 
to  reduce  your  system  needs. 


Usage 


MAXIMUM  ANOINT  OF  USER  MEMORY  USAGE 


2280  Series  Maximum  Amount  of 

Data  Logger  User  Manor y Usage 


2280 B 25,890 

2285B  14,025 


REBOCEM3  MEMORY  USAGE 


If  the  total  amount  of  user  memory  usage  exceeds  the  maximum 

allowed,  refer  to  the  steps  listed  belcw: 

1.  Remove  any  unused  channel  programs,  scan  groups, 
alarm  lists,  plot  programming,  or  interpolation 
tables 

2*  Shorten  or  eliminate  channel  labels,  scan,  group 
labels,  or  alarm  messages 

3.  Don't  program  channel  units;  allowing  the  default 
units  to  be  used 

4.  Remove  spaced  out  of  scan  group  channel  lists, 
channel  expressions,  and  channel  procedures 
(spaces  are  not  required) 

5.  Combine  individually  programmed  channels  into 
channel  groups  (this  step  can  be  your  biggest 
saver  of  user  program  space) 

6.  Usb  an  alarm  list  number  for  as  many  channels  as 
possible  instead  of  one  alarm  list  number  per 
channel. 
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